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UDC 663.252
THE INFLUENCE OF FILTERING TO CONTENT AND QUALITY OF WINE

S. Q. Aghayeva
The State Agrarian University Republic of Azerbijan, Ganja, Republic of Azerbaijan

In most cases the wine undegro to various turbidity. But standard wine can be obtained after
a number of operations and actions. So this way is accompained by wasting time and product. By
traditional way the dilution of grape juice is carried out by sedimenting way for 18-24 hours with
intervals in seperate containers. In most cases it’s impossible to dilute the juise obtained from
prosessing of grapes by sedimenting centrifuqal type shredder. Sometimes due to lack of containers
they separate the juice undiluted properly from sedimentation to ferment, that is unaffected to
quality of product.In practice such accurate reqularity had confirmed itself, that how much if the
juice is diluted before sedimentation, solid particles of it’s content are less and so much the quality
of the wine will be high.

The struggle over the markets is gradually becoming more intense in the globalizing world.
Under this circumstance, it's possible to gain sympathy of consumers with only production of
product assortments high resistant to competition. Their appearance, color and in particular it's
crystal transparency possesses an important role in sustainability to competition of wine [1].

One of the significant duties of winemaking is consist of implementation of the technology
methods providing long-term stability of wine. That very in direction of improvement of product
quality, realization of the efficiency of the issues done, increasing power of competition with
foreign analogues of local wine depend on correctly option of these methods.

It is necessary to note, that the majority of factors influencing stability reflect like
complicating factors the solution of possessing to raw material, technology regimes, production
methods in terms of wine type and each of their influence significance [2, 3].

As can be seen the improvement of the quality of wine, the providence of crystal transparent
condition as the main commodity indicator of their protection and being an actual problem the
increasing of the period of guaranteed sustainability require the solution of the scientific essential
matters in this direction.

By adding dilution the known ingredients into the wine, the tannins, proteins, metal
combinations which would cause to turbidity by precipitating some colors and pectin substances are
operations to divide from that environment and purify of wine. The most important things among
the sedimentation substances use in winemaking are gelatin and casein in their content Bentonit in
clay polyvinylpolypyrrolidone (PVPP) in synthetic polymer and the activated coal are in carbon. In
important place for removing from these substances the combination of phenol, color pigments and
bad smell belong to activated charcoal.

By using the technological methods of “storage in smash”, “storage in smash-+fermental”,
“processing by frigid” and “processing by brigid+fermental” the wine materials had been prepared
for investigating the influence of dilution methods of wine and qruality. The indicators of physical-
chemical contents by various methods of wine materials had been investigated the results have been
given below (Table 1)

Table 1

Physical-chemical indicators of the obtained wine material by various methods

Method of acquisition
indicators storage in storage in processing by processing by
smash smash-+fermental frigid fermental
Density g/dm’ 0,9931 0,9931 0,9931 0,9931
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Vibrating acidity g/dm3 4,62 4,85 4,96 4,96
pH 3,80 3,74 3,76 3,72
Free SO, mg/dm’ 25 27 26 25

General SO, mg/dm3 55,60 55,85 55,20 54,70
Indirgen sugar g/dm3 1,65 1,81 1,62 1,71

Spirt, H % 12,70 12,80 12,85 12,92
Volatile acids, g/dm3 0,51 0,51 0,50 0,48

The samples of wine material had been filtered made of paper and the composition
parameters analyzed (Table 2) the primary filtered samples were researched comparativly.

Table 2

The influence of filtering to physical-chemical content of the wine materials

by various methods

Method of acquisition
indicators storage in storage in processing by processing by
smash smash-+fermental frigid frigid+fermental

Density g/dm’ 0,9931 0,9931 0,9931 0,9931
Vibrating acidity g/dm3 4,58 4,82 4,95 4,92

pH 3,80 3,72 3,75 3,72
Free SO, mg/dm’ 24 26 25 25
General SO, mg/dm’ 55,12 54,70 54,30 54,30
Indirgen sugar g/dm’ 1,65 1,81 1,60 1,72
Spirt, H % 12,68 12,76 12,83 12,90
Volatile acids, g/dm’ 0,55 0,60 0,54 0,51

Is it can be seen, though not basically but some changes have taken place in composition of
wine examples after filtering. Some reduction in quantity of vibrating acidity, free and general SO,,
but in volatile acids some growth has been observed.

Filtering has given harmony the drink and an advantage has been gained compared with

primary examples by creating softness.
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VK 664.6
COBPEMEHHBIE HATIPABJIEHUSI PA3PABOTKH BE3ITIOTEHOBOW MYYHOI
MPOJIYKIM B POCCUIICKOI ®EIEPALIINA

. /1. Areenxko, U. 1O. Pe3nnuenko
KemepoBckuii rocyiapcTBeHHbIN yHUBEpCcHTET, T. KemepoBo, Poccus

B Poccum mepedeHp crienMalu3upOBAHHBIX IMPOMYKTOB IMUTAHWS, B YaCTHOCTH IS JIMII,
CTPaJaloIIMX TC€HCTHYECKH OOYCIIOBICHHBIMH M aJJICPTHYSCKHMH 3a00JICBAHMSMHU B HACTOSIIEE
BpeMs HEJIOCTAaTOYHO pa3zHooOpa3eH. OOBEMOB MPOU3BOJCTBA OTEYCCTBEHHBIX IPOIYKTOB 0e€3
IJIIOTEHA XapaKTePU3yeTcsl pOCTOM, HO IMPHU 3TOM IIPOCMATPHUBACTCS BBICOKAs JOJS WMIIOPTHOU
OC3MIFOTEHOBOM MPOAYKIMK ONpeaeleHHbIX BUIOB [1]. B mociaeanue roapl Bo3pocia moTpeOHOCTh
B OC3MIIIOTCHOBBIX  MPOAYKTAaX MUTAHUS IS OOJBHBIX  IICJIMAKHUCH. BesrimoreHoBEIC
CETbCKOXO035UCTBEHHBIEC PACTUTEIBHBIC KYIbTYPHI SBIISIOTCS OCHOBHBIM CHIPbEM JJISI TIPOU3BOJICTBA
JTUETUYECKON  NpOQUIAKTHYECKOWM  MPOAYKIMH,  MPEJHA3HAYEHHOW I KOMIICHCAIIMH
ACCEHIUATLHBIX HYTPUCHTOB B MUIIIEBOM PAllMOHE JIFOCH.

Ilenp paboThl 3akimOYaliach B aHAIM3E COBPEMCHHBIX HAMPABICHUH 1O pa3paboTKe
OC3MIFOTEHOBOM MPOAYKIIUU C IPUMEHECHUEM HOBBIX BUJIOB PACTHTEIIBHOTO CHIPHSI.

3amaun  WCCIICIOBAaHHUS CBS3aHBI C  aHAM30M IPOOJIEeMBI  BBIOOpA  arJrOTEHOBOTO
PaCTUTENBHOTO CHIPbSI C YYETOM XHUMHYECKOTO, BUTAMHUHHO-MHHEPAJIBHOTO M aMHHOKHCIIOTHOTO
coCTaBa Ha OCHOBE CHCTEMAaTH3allUM SKCIEPUMEHTAIBHBIX HCCIIeIOBaHUN (DYHKIIMOHAIBHO-
TEXHOJOTHYECKUX CBOICTB JIaHHOTO CEIbCKOXO3SIICTBEHHOTO CBHIPbS MPH Pa3HBIX pexUMax
TEXHOJIOTHH UX TIepepabOTKH.

B kauecTBe MeTOMOB HCCIEIOBaHHUS B pa0OTe UCMHOIH30BATMCH METOJII CHCTEMATH3AIlHH,
00001IeH s, aHaIh3a.

[Ton Oe3rmOTEHOBON JAMETON TMOapa3syMeBaeTcs IMIOJIHOE MCKIIOYEHHS W3 palrdoHa
MPOJYKTOB MUTAHUS, COACPKAIIUX B CBOEM COCTaBE OCJIOK TIIIOTECH. beJoK III0TeH COAEPIKUTCS B
3JIaKOBBIX KYJIBTypax W MPOAYKTaX TMepepadoTKu XjIeOHBIX 351akoB. CoOMIOaTh TaKyrO HETY
JOCTaTOYHO MPOOJIEMATHYHO, T.K. KOHIUTEPCKUE H3Aenus, Xjed u XIeOOoOyIOouHBbIC HW3ENHs,
MaKapOHHBIE U3/ICTUS U3TOTABIMBAIOT U3 MYKH 3JIAKOBBIX KYJIBTYP: MIIICHUIIA, POXKb, OBEC, SUMCHb.

B xone aHanu3 Hay4yHOM NTOKYMEHTAIlMU BBISIBJICHO, UTO ITUPOKOE MPUMEHEHHUE ISl 3aMEHbI
MIIEHUYHOM MYyKA B MYYHBIX M3ACIHMSIX HAIUIA CICAYIONIME BHIBI: PUCOBas, KyKypy3Hasd,
aMapaHTOBas, HyTOBAas U JbHSHAS BUIBI MYKH, PEXKe HCIONB3YeTCsl TpeuHeBas Myka, o0aaromnas
crien(uUecKkuM 3amaxoM M TEeMHBIM 1BeToM [2-7]. Ha ocHOBe mepeducieHHbIX BUIOB MYKH
pa3zpaboTaH acCCOPTUMEHT MYYHBIX KOHAMTEPCKUX HM3JCNUN: KEKChl, BaduH, neueHwe. [Ipemmoxen
croco0 TOJyYEeHHUsS] KPyacCaHOB, PEIEeNTypa KOTOPBHIX BKIIOYACT MHUHIAIBHYI0 MyKy. [[ns Bcex
pa3paboTaHHBIX BHJIOB MYYHBIX H3JCIUN TpPOBEJCHA OICHKA KadecTBa IO PErIaMEHTUPYEMBIM
nmokazaTesiM.  Takke  ucciaefoBaHbl  (YHKIIMOHAIBLHO-TEXHOJIOTHYECKUE  XapaKTEPUCTUKHU
M3y4aeMbIX BUJIOB MYKH, KOTOpPhIE MMEIOT 3HAa4eHHE B ()OPMUPOBAHHU BBHICOKUX KAYECTBEHHBIX
MOTPEOUTETHCKIX CBOMCTB TOTOBOM MPOAYKIIMH. B pe3ynbpTaTe MpoBEACHHBIX SKCTIEPUMEHTATBHBIX
WCCIIeIOBAaHUI M3YyYeHO BIUSHUE Ha (OPMUPOBAHHME KAYECTBA JIO3UPOBOK OE3TITIOTEHOBHIX BUIOB
MYKH M HX COOTHOIIEHHE, POJb JOMOJHUTEIHHOTO PEIENTYPHOTO CHIPhS, TaK)XE HCCIIECIOBAHO
BIIMSHME TEMIIEpaTypbl, I[apaMeTpPOB 3ameca TecTa, Ha IOKa3aTean Ha0yXaeMoCTH,
YKUPOTIOTJIONIAIONIEH, BOJOMOTJIOMIAIONIEH W BOAOYACP)KUBAIOIIEH CIMOCOOHOCTH BCEX BHUIOB
ucciueayeMol Myku. B kadecTBe JOMOTHUTENBHOTO ChIPbS, MOBBIIIAIONIETO MUILEBYIO IIEHHOCTh
TOTOBBIX M3JIEJIHI, BBOJISAT B PELICTITYPY PacTUTEIbHBIC 100aBKH [8].

Takum 00pa3oM, BBISBICHBI OCHOBHBIE COBPEMEHHBIC TPACKTOPUHU pa3pabOTKU MyUIHOU
arJIFOTEHOBOM MPOYKITUH, KOTOPBIEC MPUBEICHBI HA PUCYHKE 1.
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MUIIEeBast KOMOWHATOPHKA

3aMeHa IIIOTEHOBOTO ChIPhS B PELENITYype U3l

MAaTEMAaTH4YCCKOC MOACIUPOBHUC OE3IITIOTEHOBBX
MYYHBIX I/ISI[eJ'II/Iﬁ YIIYUIICHHOTO COCTaBa

no0op anmaparypHoro ohOpMIICHHS TEXHOJIOTHYECKON
JIMHUH
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IMUINEBBIE OMYJIBI'NPOBAHHBIE IIEHbI C HATUBHbBIM KAJIBLIUEM

T. B. AnekceeBa, 1. B. Uepemymikuna, H. FO. Araesa, JI. A. Manakosa, A. E. Ctonsipos,
E. C. TantbiHOBa"
BopoHexckuii rocy1apCTBEHHbIM YHUBEPCUTET HHXKEHEPHBIX TEXHOJIOTHM, T. Boponex, Poccus

IIo pacnpocTpaHEHHOCTH MHMHEPAJIOB B OpPraHM3ME 4YEJNOBEKA KAIBLUIO OTBOIUTCS
4-5 mecTto. DTOT MHHEpald MPUHUMAET YYacTHE B BBIMOJIHEHMH MHOTMX (YHKUUH, B YaCTHOCTH
KaJIbLIMI y4acTBYET B MIPOLIECCAX CBEPTHIBAHUS KPOBH, PETYJISALUU CEPAECUYHOTO PUTMA, TOCTPOCHHUS
U TNOoJJepXkaHUs KOCTHOM TkaHM. Kak mpaBuio, KaablUil HENPEPHIBHO IOCTYNAET B OPraHU3M
YeJoBeKa C BOJOM M NMILIEH, MPU 3TOM HM3BECTHO, YTO CPEIHSS CyTOYHash HOpMa MOTpeOsIeHus
KaJblUs B3pOCIBIM 4YeJI0BEKOM cocTaBisieT okoiao 1000 mr. K mepcnekTMBHOMY HaIlpaBJICHUIO B
MUIIEBOW OMOTEXHOJIOIMM MO>XHO OTHECTH NMPUMEHEHHE HATUBHBIX (OPM KajlblMsl, B YACTHOCTH
SUYHOM CKOPIYMbI, Ui OOOrameHus MNUINeBOM mnpoaykuuu. Kanpimii B SIMUHOW CKOpIyme
HaxoauTcs B popme KapOoHaTa Kaiblus U COCTaBISAET 10 95 % oT cyxoro BemiecTBa ckopiynsl. Ha
cerofHAMHUN neHb B Poccun 00BEM NpPOM3BOIMMON SMYHOM CKOPIYIbl M3 NTHULBI COCTaBIISET
IIPUMEPHO 215 ThICAY TOHH B roJ, KOTOpasi OTHOCUTCA K OT€YECTBEHHBIM, BTOPUYHBIM CHIPHEBBIM
UcToYHUKaM [1-3].

Cy1iecTByeT MHOKECTBO JaHHBIX OTEYECTBEHHBIX M 3apyOe€kKHBIX aBTOPOB O MPUMEHEHUU
SIMYHOM CKOpJIyIlbI B KayeCTBE HATMBHOI'O HCTOYHMKA KaibliMg. B TOXe Bpems aKTyalbHOCTb
NPUMEHEHHUS J3TOro MOOOYHOrO MPOAYKTa OTEYECTBEHHOI'O MPOM3BOJCTBA B  YCIOBHSX
IMIIOPTO3aMEIIEHUs HE YMEHBIIAETCS INPU TOM, YTO MCTOYHHMKHM CBIPbSl 3TOr0 JIEHIEBOTO
VMHIPEUCHTa B HAlIC CTpaHe HE OrPaHMYCHbl. B HCCIIEJOBAHMAX HCIIOJIB30BAIN KYPHUHYIO
CKOpIyIy, KOTOpYI0 oOpabaTsiBanu nepen npumenenueM corimacao CanlluH 2.3.6.1079-01. lanee
€€ BBICYIIMBAJIM B IApPOKOHBEKTOMAaTEe M IIOJBEPIajy YETHIPEXKPATHOM MEXAaHOAKTHBALMM Ha
nesunterpatope npu CBY-KBU-uznydyenun. BiusHue mporecca MeXaHOAKTHBALlMM Ha pa3HbIE
OOBEKTBl M3BECTHO, OHO IIO3BOJSIET 3a CYET YBEJIWYEHUS IUIOMAAM CONPHUKOCHOBEHUS
JIMCTIEPTUPYEMBIX BEIIECTB 3HAUUTEIIBHO AKTUBU3UPOBATH JEHCTBUE MTOCIEAHUX [4-6].

MHoroumnciaeHHble UCCIEJOBaHHS MOCBAIIEHBI UCCIEIOBAHHIO BIMSHUS CIIOCOO0B U PEKUMOB
MIPUTOTOBJICHUS MUIIM HAa W3MEHEHHE KOJIMYECTBA MHHEpaJoB B muile. M3BecTHO, 4TO B CpeaHEM
COJEpKaHMUE KaJbLMsl, KaK B IPOYEM U JIPYyIrUx MuUHepayoB, cHwkaercs Ha 30-40 % B roToBbIX
U3JENUAX 10 CpaBHEHUIO C ChlpbeM. CyIecTBEeHHbIE NOTEpH KajblMsi HAOMIONAIOTCS Ha TaKUX
TEXHOJIOTMYECKUX JTamax MPHUTOTOBICHUS MHIIEBOM MNPOAYKIMU Kak Bapka, OOXapHBaHUE U
TylIeHue. B CBSA3M ¢ 9TMM, aBTOPBI MPEAIAraloT BHECEHUE NMPUPOJHOIO NCTOYHHUKA KAJBLMS B BHIC
MEXaHOAKTUBHPOBAHHOTO IOpPOIIKAa B IMILEBbIE CUCTEMbI, HAa KOTOpblE B JaJbHEHIlEM He
IpeAroaraeTcsi Kakoe JIOo TepMuuecKoe BosjeiicTue. IIlpumMepoM Takux CHCTEM MOTYT CITy>KUTb
SMYJbCUM WIH, JPYTMMH CJIOBaMM, IUILEBAs NPOMYKIMS B BHUJE IEHBI, KOTOPYIO Yalle MOKHO
BCTPETUTh B MOJICKYJSIpHBIX pecTopaHax. [leHbl B BHAE YKpallleHMH CIIOXKHBIX OJIIOA MOKHO
MOJIY4YHUTh U3 OTPOMHOIO COYETAHUS MPOIYKTOB — SITOJbI, OBOILHU, (PPYKTHI, ChIP, OPEXH, MACHASA U
pbIOHas nponaykuus. I1o3ToMy MX HNPUMEHSIOT Kak IpU IoJade AECEpTOB, TaAK M B COYETAHUH C
OCHOBHBIMH Omomamu. B Omromax meHBl BBITIAAAT O4YeHb 3()(EKTHO, WX MPUTOTOBICHHE B
pecTopaHax 4YacTO MPOUCXOAMT B BHAE 3PEIMIIHOTO mioy. Takue ON0Aa XOpOLIO TMPOAAIOTCS
MOTPEOUTENSIM BCEX KaTErOpui, HauMHAas ¢ JIeTedl U 3aKaH4yMBas roCTSIMU C 0coObIMH BKycamu. B
HacTosllee BpeMs MOMyJLIPU3YyeTCs MHEHHWE O 3J0pOBOM MHIIE, O MPOLYKTax IHUTaHUs
HaIpPaBJICHHOIO ICUCTBUS, MOITOMY TEXHOJIOTHM B IMILEBOW OTPACIM CTPEMSTCS BBECTH B MEHIO
MPEeINpUATHl OOILIECTBEHHOIO NMTAaHUS HOBBIE pPa3pabOTKM C NPUMEHEHHEM allMMEHTapHbIX
COCTaBJIAIOLIMX. B HalMX McClea0BaHUAX MBI pEAaraéM B KauecTBE BApHAHTA TaKUX KyJIMHAPHBIX
W3JIETNIA TTPOM3BOJCTBO 3MYJIBIMPOBAHHBIX MHIIEBHIX IEH, 0OOTallleHHbIX HATUBHBIM KaJbLIMEM Ha
OCHOBE CKOPJIYIIbl KyPHUHBIX SIHILI.

B npouecce paboTel mpouecc 3MyJIbrUpOBaHUS 3aKIIOUYAICd MEXaHMYECKOM pa30MBAaHUU
UHTPEIMEHTOB MIOCPECTBOM OJieHepa min MuKcepa. ONBITHBIM IIyTEM Ha OCHOBAHUU CBEIEHUH 00
W3MEHEHUH OPraHOJIEITUYECKUX IOKAa3aTelded W CTPYKTYpbl MOJEIBHBIX MUILEBBIX CHUCTEM OBLIO
YCTQHOBJICHO  pAllMOHAIBHOE KOJIMYECTBO oOOoramamoomeil Jo0aBKM B BHIE  CHIIYyYero
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MEXaHOAKTHBHUPOBAHHTO MOpoIKa Oenoro 1BeTa. PazpaboranHas OmoaktuBHas n1o0aBka oOnagaer
BBICOKMMH TEXHOJIOTUYECKUMHU CBOMCTBAMHU, OHa 0e3 BKyca U 3armaxa, UMeeT HEeHTpaJbHBIN IIBET,
CTPYKTypa MHUKPOYACTHI] TO3BOJSIET €€ BHOCHUTh B KyJIWHApHbIE H3AETUS TPU COXPAHEHUU
TPaJWIMOHHOTO BHUJA TOTOBOM MPOAYKIMH, YTO SIBJIIETCS BECbMa CYIIECTBEHHBIM B PECTOPAHHOM
ceppuce. Hamu Ob11 pa3paboTaH acCOPTUMEHT IEH ISl MOJIEKYJIIPHOW KYXHH, HA OCHOBE I0Jly0oro
CBIpa, MOPKOBH, KOKOoca M MaHro. [Ipu 3ToM no6aBka BHOCKIIACh B U3JIENIME B KOJIMYECTBE HE Ooee
20 %. Ilo wrtoram paboThl HaMU OBLIM MPOHM3BEACHBI PACUETHI IO YIAOBIECTBOPEHHIO CYTOUYHOU
MOTPeOHOCTH B3pocioro HaceneHus Poccun B kanmbiuu. [ 3TOro ObUTH BbIAETIEHBI 3 OCHOBHBIE
rpYyNIbl: MY>KYMHBI B BO3pacTe OT 18 JIeT u crapiiie, )KeHIIUHBI B BO3pacte OT 18 et u crapiiie u
et Bo3pacToM 14-18 ner. AHanu3 MONy4YEHHBIX JaHHBIX CBUJETENIBCTBOBAJI O TOM, YTO IpH
BKJIIOUEHUHU B MOBCceAHEBHBIM panoH 100 r pa3paOoTaHHBIX KyJIMHAPHBIX H3IEIUNA MPOUCXOAUT
yIOBJIETBOPEHUE CyTOYHOUW moTpeOHOCTH B Kambiuu oT 20 mo 50 %. IlomyuyeHHble HaHHBIC
MO3BOJISIIOT OTHECTH pa3paboTaHHbIE M3AeNus K (QYHKIUOHAIBHBIM, YTO MO3BOJIAET UX MPUMEHSThH
mpu  pa3paboTKe CHEMUATU3UPOBAHHBIX pPAIIOHOB MUTAaHUS M TOBAPHBIX JIMHEEK MHUIIEBOM
NPOAYKIHMHU HAITPABICHHOTO ACHCTBUS JJIsl pa3JIUYHBIX KaTeropuil HaceneHus [7-9].

Takum o00pazoM, MOXXHO cJelaTh 3aKIOYEHHE O TOM, YTO B CHJIy pa3HbIX MPUYUH
OTEYECTBEHHAs SMYHAsi CKOPIYTIa NTHIIBI UCIIONB3YeTCs HeA0CTaTOuHO ¢ dexTuBHO. [Ipu 3TOM OHA
SIBJIIETCS BEChbMa IEPCIEKTUBHBIM JICHIIEBBIM CHIPEM HA OTEYECTBEHHOM PBHIHKE IPOM3BOACTBA
MPOIYKIIUN HAIMPABJICHHOTO JIe4eOHO-MPOPHUIAKTUYECKOTO AeHCTBUSA. B yacTHOCTH, MpH CO3TaHHUH
TOBApHBIX CHELMATU3UPOBAHHBIX JIMHEEK MUILEBBIX U3JENUNA C BBHICOKHM COJEP)KAHUEM KaJbIIMsl.
Taxue ToBapel MOTYT OBITH BOCTPEOOBAHBI B 0OJACTH TEPATBANYECCKOTO MUTAHUS, IS )KEHIIWH B
nepruosi OEpEMEHHOCTH W TPYIHOTO BCKAPMIIMBAHUS, a TAKXKe JUISl Pa3IMYHBIX BO3PACTHBIX TPYIII
JieTeN U TIOAPOCTKOB.
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YK 613.3
TEXHOJIOI'vs HPUT'OTOBJIEHUAA NEKTUHCOAEPXKAIIEI'O HAITUTKA
N3 IMUIOBHUKA C JETOKCUKAIIMOHHbBIMHU CBOUCTBAMMU

b. H. Aimn6aeBa, A. JK. EcenbaeBa
AJIMaTHHCKHI TEXHOJIOTHYECKUI YHUBEPCHUTET, T. AnMathl, Pecriyonuka Kasaxcran

CaMbIM CUJIBHBIM W HauOoliee yCTONYMBBIM (DAKTOPOM OKpY>KaroIIeld cpeiabl, KOTOPBIN
TOCTOSIHHO BJIMSUT U TIPOJIOJDKACT BIMSITH Ha 3/TOPOBbE UETIOBEKA, HA MPOTSHKECHUHU BCEU UCTOPHUH €TO
CYILIECTBOBaHMs, sBIseTcs mnutanue.llutanme - 370 oauH u3 Hauboiee BaXHBIX (DAKTOPOB,
BIUSIIOLIMX Ha 3/I0POBbE YEJIOBEKA, KOTOPBIM B JIOMOJIHEHHE K KOHTPOJIO BECA, apTepUaIbHOTO
JABJICHUS W XOJECTEpUHAa B YCIOBUSAX NPUMEHEHUS 3J0pPOBOM JHETHI MOXET IOMOYb
MPEAOTBPATUTD U CIIPABUTHCS C psioM HenH(MeKInoHHBIX 3a0oneBanuii(HU3), Takux kak auader,
00JIe3HU cep/la, MHCYIbT MOONIE3HAMHU, BO3HUKAIOIINX MPHU 3arps3HEHUH OKpyskaromei cpeasl. K
YHCIly 0CO00 OMACHBIX JJISl 3/I0POBBSl YEJIOBEKA 3arpsi3HUTENEH OKpY’Karolled Cpellbl OTHOCSTCS
TSDKEIJIble METaIlIbl, 00Iaaroie MUPOKUM CHEKTpOoM Ouonorudeckoro Aevictsus [1]. B cBs3u ¢
BBINIECKA3aHHBIM CTAHOBHUTCS AKTyalbHBIM pPa3paboTka (PyHKIIMOHAIBHBIX MHUIIEBBIX MPOIYKTOB
criocoOHble 3 (HEKTUBHO BBIBOAUTH M3 OpPraHM3Ma TSHKENble METaUIbl U JPyrue KCEHOOMOTHKH.
N3BecTHO, 9TO K TPHPOAHOMY 3(P(HEKTHBHOMY CPEACTBY JETOKCHUKAIMHA OTHOCSITCS TEKTHHEI.
OcHoBHOH 3((eKT TepaneBTUUECKOro AEWUCTBUS MEKTHHA CBS3aH C HaJMYHUEM B €r0 CTPYKType
XUMUYECKH aKTUBHBIX CBOOOIHBIX KaPOOKCHIIBHBIX TPYIIN U CIIUPTOBBIX THIPOKCUIIOB, CITOCOOHBIE
K 00pa30BaHUIO TPOYHBIX HEPACTBOPHUMBIX KOMILIEKCOB C IOJHMBAJICHTHBIMU METAIJIaMH, Tak
Ha3bIBAEMBIX XEJIATOB, KOTOPHIC U BBIBOAAT Ha ceO€ TSHKENbIe METAJUTbl M HYKJIMIBI U3 OpraHu3Ma
[2]. 3BecTHO MIMPOKOE MPUMEHEHUE PACTUTENBHBIX MPOAYKTOB, KOTOPBIE COAEPKAT BUTAMHUHBI U
AQHTUOKCUJIAHTHl KaK MpO(UIAKTHUECKUE Tpemnaparbl i TOJACpKaHUS 370pPOBbs JOJEH B
IKOJIOTMUECKH HeOIaronoqyuHbix peruonax. [Tokazano xemarooOpasyrolee AelicTBHUE IIUITOBHUKA
B JKCHEpUMEHTaX Ha Kpbicax [3]. B Hammux NOpeaplIyluX HCCIEIOBAaHUSIX OBUIO IMOKa3aHa
MOJIE3HOCTh CO3/1aHusl (YHKIMOHAJIBHBIX MEKTHUH COAEpXallUX HAMUTKOB, IMPUTOTOBJICHHBIX HA
OCHOBE HATYpaJIbHBIX ()PYKTOBBIX COKOB U3 MECTHBIX COPTOB (PPYKTOB C JOOABICHHEM SIOJIOYHOTO
nexktuHa [4].

B cBsi3u ¢ BhIIECKa3aHHBIM pa3pa0OTKa MUIIEBBIX PACTHTEIBHBIX HAITUTKOB, OOOTAIICHHBIX
BHUTAMHUHAMHU UTIEKTHHOM B YCJIOBHSX BBICOKOW AKOJOTHYECKON HArpy3KH i Hamied PecryOmuku
KaszaxcraH siBiseTCs BeCbMa akTyalbHOM 3aauei.

[lenpto HACTOSALIETO MCCIENOBAHUS SIBUWIOCH pPa3pabOTKa TEXHOJIOTUU MPUTOTOBICHUS
MEKTUHCOICPKAIIETO TOHU3UPYIOMIETO HAMMMTKA U3 IIMIIOBHUKA KaK (DYHKIIMOHAIBHOTO MPOAYKTA C
JETOKCUKAIIMOHHBIMA CBOMCTBAMH, YTO IO3BOJMT CHU3HUTHh COJEPKAHUE TOKCHHOB M TSKEIBIX
METAJJIOB B OPraHU3MeE JKUBBIX OPraHU3MOB.

Otanbel ¥ METOJbl MCCIeAOBaHUA.[|JIsI TOCTHKEHHUS TOCTaBICHHON LeNH ObUIM MPOBEACHBI
CJIEIYIOIIME ATaIlbl UCCIIEIOBAHMS: TEXHOJIOTUS MPUTOTOBJICHUS MEKTUHCOACPKAIIETO HAMUTKA U3
LIUIOBHUKA, OOOTaIleHHOTo $0JOYHBIM IEKTUHOM; H3Y4YEHHE OPraHOJINITHYECKHX, (PU3NKO-
XUMHYECKHX CBOHCTB U OMOXMMHUYECKHUX CBOWMCTB TOJIYYEHHOTO MPOAYKTA C HCIIOIH30BAHHEM
COOTBETCTBYIOIIUX METOJIOB UCCIIEJOBAHMSI; IPOBEJCHIE SKCIIEPUMEHTOB Ha J1a0OpaTOPHBIX OEIbIX
KpbhICax C IIENIbI0 BBIABICHUS (DYHKIIMOHAIBHOW 3HAYMMOCTH TMEKTHHCOAEPIKAIIErO0 HAMUTKa W3
UIUIOBHUKA, 00J1aAat0IIEr0 JeTOKCUKAIIMOHHBIMU CBOMCTBAMHU.

Pesynbratel nccnenoBanus U ux oOcyxiaeHue. [lepBbIM ATanmoM HACTOSIIETO HCCIEIOBAHUS
OBLJI0O TPUTOTOBJICHWE TMEKTHHCoepkamero Hamutka u3 lllunmoBHukakopuunbiii (Rosamajalis
Herrm), koTopplii SIBASETCS KJIAAE€3bl0 BUTAMUHOB U MUHEPAJIOB U IPOM3PACcTAET HA 3HAYUTEIbHOU
tepputopun crpan CHI', B ToM umcne Kazaxcrane. TexHOJIOTMS NPUTOTOBJICHHUS HAMUTKA
3aKJII0YAETCsl B CIEAYIOUIEM M COCTOMT W3 CJEAYIOIMX 3TanoB. llepBoHadanbHO MNPOBOAUTCS
THIATEJbHAs OYMCTKA BBICYIICHHBIX ILIOJOB IIMIOBHUKA, HUX HW3MEJIbYECHHE, IPOCEHBAHUE,
B3BCILIMBAHKME, 3aJIMBAIOT TMOATOTOBJICHHBIC IUIOJBI KHUISAMIEH BOJOM B CcOOTHOmIEHUH 1:5,
BBIICPKUBAIOT 15MUH, COIep)KUMOE MEPEUBalOT B TEPMOKOHTEHHEPHI, OJHOBPEMEHHO 100aBIISIOT
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xuakuil 3% pacTBOp MeKTHHA. PacTBOp MEKTHHA TOTOBUTCS U3 CYXOro SI0JIOYHOIO MEKTHUHA MTyTEM
IIPUTOTOBJICHUE OJHOPOAHON CMECH caxapa M IEKTHMHA B BUJE MOpolka B mponopuuu 3: 1. Jlanee
13 3TOTO MOPOIIKA Iy TeM MOCTOSHHOTO MEPEMEIINBAHIN ero B ropsideii muthesoii Boxe mpu 90 © C
B TeueHUu 8-10 muH rotoButcs 3% >KUIKUN pacTBOpP MEKTHHA, KOTOPBIM J100aBISAIOT B ropsuuii
OTBap WIMIIOBHHMKA M3 pacuera cojepkaHuss B HamnuTke 0,5% mnexTuHOBBIX BemecTB. Ilocne
CMEIIMBAHUAHANIUTOK OTCTAaWBAIM § 4YacoB JJIs NPOBeACHMs JekaHTauuu. [locnennumu stanamun
MIPUTOTOBIICHHS OBUTH (PMITBTPALIKS U TTACTEPU3AINS TOTOBOTO TPOIYKTA.

Jnis BbIsIBIEHUS (YHKIHMOHAJIBHOCTH TEKTUHCOJEPXKAILIEro MPOAYKTa ObLI NMPUTOTOBJIEH
TpaJMLIMOHHBIN HAalMTOK U3 munoBHUKa Oe3 nektuHa (HUII) B kauecTBe KOHTpOJILHOTO 0Opa3ia.
W3ydyeHue  OpraHolieNTHYECKUX, (PHU3MKO-XMMUYECKMX U  OHOXMMHYECKHMX  IOKa3areinen
MEKTUHCOIePKANIero (PYHKIMOHATIBPHOTO HANUTKAa B CPAaBHUTEIHHOM AacIleKTe C TPaJUIIMOHHBIM
HAIMTKOM U3 IIMIOBHUKA 0€3 MEKTHHA MO3BOJIMWIN BBIIBUTH MEXIY HUMU Pa3iIUyusl U U3MEHEHHUS.
Tak, npu U3y4eHUU OPraHOJIENITUYECKUX CBOMCTB MEKTHMHCOIEPIKAIIETO HAIMTKAa B CPABHEHHUU C
HaNMTKOM U3 munoBHuka 0e3 nekruHa(HUI)ObuM oTMeUeHb! N3MEHEHHs TOTaKUM MoKa3aTessim,
KaK LBET, BKyC, KOHCUCTeHIUs. [[BeT HanmuTKa U3 IIUNOBHUKA, COJIEPKALIETO MEKTUH U3MEHUIICS C
TeMHO — KopuuHeBoro 1sera HUIII Ha cBeTno-sHTapHbiil OTTEHOK, KUl BKyc HUII cranoBuTcs
MATKHM M CJIETKa CIaJKOBAaThIM 3a CYET MEKTHHA, Pa3MELIaHHOTO C CaxapoM; KOHCHUCTEHLIUS
NEKTUHCOIEPIKaIlero HAalUTKa CTAHOBUTCA 0oJjiee I'yCTOH.

BrlsiBneHHbIE HAMU M3MEHEHMsI OpraHOJENTHYECKUX IOKa3aTesieil, KOTOpble BO3HUKAIOT B
HalMTKe, NP JA00aBICHUH K HEMY NEKTHHA MOXHO OOBSCHHUTH 3a CUET M3MEHEHHs ero (pu3uKo-
XMMHUYECKHUX TMOKa3aTtened. Tak, B INEKTHMHCOAEpXAllleM HaNWTKE W3 LIMIOBHHUKA CHUXKaeTcs
KHUCJIOTHOCTb, KaK aKTUBHAsI, TaK U TUTPyeMasi KUCIOTHOCTb. JTO CIIOCOOCTBYET TOMY, YTO KHCIBIN
BKYC, KOTOPBI XapakTepeH AJis TPaJUIMOHHOTO HAINMTKa CTAHOBUTCS MSTKUM M JaXKe CJIEeTKa
claaKoBaTeiM. BMecTe ¢ TeM, B MeKTUHCOAepkKaleM (GYHKIMOHAILHOM HAalUTKE U3 HIMITOBHUKA T10
CPaBHEHMIO C TpPAJULUOHHBIM HAIUTKOM IMOBBICUJINCH TaKW€ BEJIWYHMHBI, KaK IUIOTHOCTb,
30JIbHOCTh. MI3BECTHO, 4TO MEKTUH 00J1a/1aeT Teeo0pa3yonuM 1 BIarocBsI3yOIUM CBOHCTBAMH 32
CYET KOTOPOT0 MPOUCXOIUT U3MEHEHNE KOHCUCTEHIIMU TPAJIUIIMOHHOTO HAlTUTKa B 0oJiee TyCTOH y
NEKTUHCOAEPIKAIler0 HalMTKa W3 IIMINOBHMKA. MccienoBaHue (U3MKO-XMMHUYECKUX CBOMCTB
UCCIIEAYEMbIX HAMUTKOB M3 LIMIOBHHUKA: TPAIUIMOHHOTO MU (YHKIIMOHAJIBHOTO IPHBEICHBI
Ha pucyHke 1.

AKTUBHaA Tutpyemasn 30nbHOCTb % MnoTHOCTL r/cm3
KMCNOTHOCTb pH KucnoTHoCTb °T

O Hanutok 6e3 nekTuHa E HanUToOK C NeKTMHOM

Puc. 1. ®u3uko-xuMu4ecKne NOKa3aTeJid ABYX BUI0B HAIMTKOB U3 INIMNOBHUKA

Jns  Ooimee TOHKOrO ¥ MOJHOTO  aHajdM3a IOJNyYEHHBIX  pPE3yJlbTaTOB  ObUIM
IIPOBE/ICHBIUCCIIEJOBAHUS OMOXMMUYECKOIO COCTaBa ABYX BUAOB 0Opa3lOB HANUTKA, PE3yJIbTaThl
KOTOpOro TMOKa3aJd 3HAa4YUTENbHOE YyBelIuueHue BUTamMMHa C, MOYTM B JBa pa3a U MEHeEe
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BBIPAKCHHOC YBCIIMUCHUC YIJICBOAOB B IICKTHUH COACPKAIIEM (i)}’HKHI/IOHaJ'H)HOM HaIITUTKC U3
IMHUIIOBHHUKA, IO CPABHCHUIO C TPAAUIIMOHHBIM HAIIUTKOM M3 IMHWIIOBHUKA 0e3 meKThHa (T3.6J'I. 1)

Taoauua 1

buoxuMuyeckne nokasarejn ABYX BU/I0B HAIIMTKOB U3 IIUIIOBHUKA

Ne IToka3aTean TpaaMuUOHHBIM HATIUTOK U3 DYyHKUMOHAJIbHbIH HANIMTOK U3
IINTMIOBHUKA IININOBHUKA 2 IEKTUHOM
XapakTepUCTHKA
1 Vraesoasr r/100r 420+ 0,10 490+0,15
Buramun C mr/100r 423 + 12 715+ 15

C nenpto omnpezeneHus: IETOKCUKALMOHHBIX CBOMCTB IMOJIyYEHHOTO MEKTHHCOAEPIKAILEro
HaMUTKa M3 IIUMOBHHUKA OBLTM MOCTABJICHBI SKCIIEPUMEHTHI Ha OENbIX TaOOpaTOpHBIX KphICaX Ha
0a3ze WNucturyra Qusmonornu denoBeka u kuBoTHBIX MOH PK.K meramiam ¢ moOBBIIICHHON
9KOJIOTUYECKOM TOKCHUYHOCTBIO B TMEPBYIO OYEpeIb OTHOCATCA KaAMUM W CBUHEN. B Hammx
JKCTIEPUMEHTAaX y KPBIC C IKCIIEPUMEHTATBHON KaaMHUEBOW MHTOKCHKanuew B TeueHuu 30 mgHEH
MIPOBOJIMIIN KOPPEKLHIO 310POBbs MEKTUHCOIEPKAIIUM HATUTKOM M3 HIMIIOBHUKA B KojauyecTBe 30
I/KI' eXeIHEBHO. BBIIO OOHapy»XeHO, 4TO 4epe3 Mecsl KOPMJICHHS JaHHBIM (DyHKIMOHAIBHBIM
MUAIIEBBIM HAITUTKOM, COJIEP KAIIMI MMEKTUH, Y ONBITHBIX KPBIC 3HAYUTEIBHO YBEIUYMIICS AIIIETUT,
KpbICHl nprbaBmin B Bece Ha 10-15%, ymydrmmics ux NOBEJCHUYECKUI CTaTyc, CTajll aKTHBHEE B
OOLIEHUH C HKCIEPUMEHTATOpaMH, B TpHUEME E€XKEIHEBHOIO KOJIMYECTBA >KUIKOCTH OTAAaBalId
npeanoyYTeHue GyHKINOHAIHPHOMY HAUTKY U3 IIUIIOBHUKA C TIEKTHHOM, 110 CPAaBHEHHIO C MPOCTON
Bofol. OmpeneneHne TeMaTOJIOIMYECKUX M OMOXMMHUYECKMX [OKazarelell KpoBU Y KpbIC,
OTpaBJICHHBIX XJIOPUIOM KaaMHs 1O M TIIOCIE 3aBEpIICHUS KOPMIICHHUS (DYHKIIMOHAIBHBIM
MPOJYKTOM TMOKa3aJI03HAaYUTENbHOE YIy4dllIeHHEe W3y4aeMbIX TOoKa3aTelled KPOBHU, MPUOIUKEHUH
9THX BEJIMYUH K IIOKA3aTeNsIM HOPMBI, CIIOCOOCTBYSI CHM)KEHUIO WHTOKCHUKALMM OpraHu3Ma MU
YJIy4IIEHUIO OOIIETO COCTOSHUS SKCIIEPUMEHTAIBHBIX KPBIC.

Takum 00pa3oM,IPOBEICHHOCHCCIIEIOBAHNE [103BOJISIET PEKOMEH10BaTh HaM
MEeKTUHCOAEP)KAIMN  HAalWTOK M3  IIUNOBHMKA  Kak  3()QEeKTUBHBIA  XeTaTHUPYIOUIHii
(YHKIIMOHATBHBIA TMHIIEBOW HAMMTOK C MNPO(UIAKTUYECKOW IENBI0 JKUTEISIM B  MeECTax
MPOXKUBAHUS HKOJIOTMUYECKU HEOIaronpusTHBIX PallOHOB C LEJIbI0 BBIBEJCHHUS U3 OpraHu3Ma
TSKEJIBIX METAJUIOB.
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V]IK 663.224
NCCIEAJOBAHUE HEKOTOPBIX ®AKTOPOB, BJIMAIOLHINX HA KAYECTBO
MYCKATHBIX BUH
I'. P. AnueBa

AzepOaitxanckuii ['ocyapcTBeHHbIN ArpapHblii YHUBEpCHUTET, T. ['stHKa,
AzepbOaitmkanckas PecryOmimka

W3BecTHO, uTO B MHpe cyuiecTBytoT 3ananHoeBporneiickue (®panuus) u CHIT (Kpbim)
TEXHOJIOTUM TPOU3BOJACTBA MYCKATHBIX BHH. @DpaHIy3cKas TEXHOJIOTUS THpeArnosaraer coop
BUHOTPaJia ¢ BBICOKUM COJIEp’KaHHEM caxapa, TO €CTh MPU H3IOMIECHHOM cocTosiHre. CoOpaHHBIN
BUHOTPaJ M3MEIhYAIOT, a 3aTeM npeccyroT. [lomydennsiit cycno pepmentupyior 10 5-10 06.%.
COUpTa M CIHUPTYETCs A0 HEOOXOJUMOW KOHIUIMH. XpaHEHHE U OpO’KEHHE OCYIIECTBIISETCS B
O6oukax. Myckar, NOJYYEHHBIH MO 3TOH TEXHOJIOTHMH, O0NajaeT MITKUM OapXaTHUCTBIM BKYCOM,
M3BECTHBIM YMEPEHHBIM pa3HOOOpa3ueM apomara (B pe3yJsibTaTe HHTEHCUBHOTO OposkeHus1). Camble
MOMyJISIPHbIE BUHA M3 MYyCKaTHOTO BUHA - (paniry3ckue Muscat Lunel, Muscat Frontinyak, Muscat
Mirval.

KpbpiMckasi TEXHOJIOTMS OCHOBaHa Ha MAaKCHUMaJbHOM HAKOIUIEHUH OS(QHUPHBIX Macen
BUHOTPAJa M UX OKHUCIEHUU. /[ 3TOr0 HCIONB3YIOT NEPE3PENBIX, HO HE 3aU3FOMIICHHOTO SITOJIbI
BUHOrpajga. Me3ru cynb(aTUpyrOT B yMepeHHbIX no3ax. CynbpuTHzanus cycia IpOBOIUTCSA B
caMOM Haudaje OpoxeHus. BuHO BblgepxkuBaercs 2 Troja IMpH OrPaHUYEHHOM MOCTYIJICHUU
KHCI0poAa (B MoyHbIX O6oukax). [losydyeHHOe BUHO 00saiaeT ApKUM TOHKUM apomatoMm (Myckar
JIuBammiickuii benbrii, Myckar FHOxHoOepexxubiii Oenbiif, Myckar Kpacueiii Kamenb, Myckar
MaccanapoBcKkuil 4epHbIi U J1p.) u Oyketom [1-2].

Ha ocHOBaHMM BBIIEH3I0)KEHHOTO OBLJIO H3Yy4EHO IPOU3BOACTBO MYCKAaTHBIX BHH.
N3BecTHO, YTO OTAENbHBIE 3JEMEHTBI COCTaBa SArOJbl, OCOOEHHO KOXKMIA, UIPAIOT BaXKHYIO POJIb B
KayecTBe MYCKAaTHBIX BUH. C y4eToM 3TOTro, Mpeke BCEro, Obljia M3yyeHa KOXKULA ST0J1 [0 COPTaM.
CocTaB KOXHUIIBI IPUBECH MO copTaM (Tabmuua 1).

Taoaunua 1

buoxuMuyeckne moka3aTejan KOKHUIA A0/ Y uccjieaoBaHHbIX COPTOB BUHOI'paaa

CopTta BHHOTpaga
IToxa3arenu cocTaBa " - v
Po3oBbiii myckat| beablii Myckatr | BockoBblii MyckaT

Cyxue BeniecTna , % 23,9 23,7 19,6
Benok , Mr/cm’ 5,3 6,5 3,7
OG6rero azora, Mr/cm’ 1,0 1,30 1,35
Tutpyemas kuciota , % 8,35 8,20 7,10
I'emunenmronosa, % 4,00 3,00 6,00
Buramun C , mr/100 tp 4,00 3,00 2,6
Buramun E 1zi

Buramusnsl rpynnsl B izl

Jluraun, % 0,15 0,10 0,20
[lextunsl, % 0,35 0,20 0,45
dmaaponouasl, % 1,20 0,30 0,40
AmnTtonmonsl, % 1,20 0,10 0,50
®DeHONBHBIE COSTUHEHUH (TIpH 1,75 0,45 0,90
MIpeBpaIleHNe TaJNIOBON KHACIOTY),%
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Kax BuaHO, KONIMUECTBO CyXO0Tro BemecTBa cocTaBuio 23,9% B koxuiie PozoBoro Myckara,
23,9% B benom Myckare u 19,6% B BockoBom Myckare. Hanbonbiee conepxkanue suramuna C
os10 B Po3oBom Myckare, HauMmenbiliee - B BockoBom Myckare, a B benom Myckare ObL10
cpennee 3HaueHue ¢ 23,7%.

Cpenu npyrux copToB cOpT BHHOTpaaa bembriii Myckar oTimuaeTcss 0ojee BBICOKUM
HaKOIUICHHEM caxapa. B OTHOCHTENsHO ONarompusTHBIE TOIBI COAEpkKaHHE caxapa B bemom
Myckate moxet nocturath 28-30%.

[IpaBuibHOE BpeMs cOopa ypoxas BAHOTpaJa TakKe OYeHb BaKHO MPHU MPOU3BOACTBE BUH
Y3 MYCKaTHOTO COPTOB M UIPaeT OCHABATEIbHYIO POJb B (JOPMUPOBAHUHU KadecTBa OyIyIIUX BHH.
HccnenoBanusi MOKa3bIBAIOT, YTO ONTHUMAIbHBIM MOMEHTOM JUIS HAKOIUIEHUS MYCKaTHOTO
BHHOTPAJa B 3TOM IPOLIECCE SABISETCS BPEMsi, KOTOPOE MOKHO CUUTATh OJIArONPUSTHBIM Tl cOopa
ypoxKasi.

brimo oOHapykeHO, YTO TEPIIEHBI OTHOCITCS K OCHOBHOM T'PYIINE BEIIECTB, BIUSIOMIUX Ha
3amax MyckaTHoro opexa. [losTomy u3ydeHHe KOJUYECTBAa TEPHEHOBBIX CIIUPTOB MMEET 0CO00e
3HaueHue. lccrnenoBaHusi MOKa3bIBAIOT, YTO CYIIECTBYET B3aUMOCBSI3b MEXKIY KOHIIEHTpAaIlHei
TEPIICHOB ¥ HAKOIIJICHHUEM caxapa B BUHOTpaje (Tabnuia 2).

Taoanua 2
JInHaMKMKa TepNeHOBbIX CIMPTOB B MpoLecce CO3PEeBAHUS BUHOTPaaa
Maccosas MaccoBasi KOHLIEHTPAIUs TePIEHOBLIX CIIUPTOB r/am’
MaccoBas ’ ’
KOHLICHTPAIUsl B TOM YHCJIe
IUIOTHOCTH THTpYIOUX
caxapa, r/am’ KHCJIOT, T P CBOOOJTHBIE CBSI3aHHBIE oomme
195 8,6 5,77 1,38 7,15
205 7,8 5,90 1,40 7,30
215 7,0 5,65 1,35 7,00
225 6,3 5,20 1,25 6,45
235 5,0 3,32 0,93 4,25

Kak BHIHO, IPH YBEIMUCHHH COAEpXaHMs caxapa oT 195 no 215 r/am’° KoIMdecTBO
TEPIIEHOBBIX CIUPTOB MOCTENIEHHO YBEIMUYMBAJIOCh, B TO BPEMs KaK PEe3KOE€ CHUKEHHUE KOJieOaHH
caxapa COCTaBysuIo OT 225 10 235 r/am’. MakcHManbHOE KOJTHYECTBO TEPIICHOB HAGITIONANOCH IIPH
KOHIeHTpauuu 215 F/,I[M3 caxapos.

[T05TOMY B HALIMX YCIOBHAX 0OJee ONMTHMANBHBEIM MOXKHO cuHTaTh cOop 205-215 r/mm’
caxapa, KOTOpbIi HaOIr01aeTCsl IPH MOBBIIIEHHOM COJIEPKAaHUN TEPIICHOB.

Bropoii He MeHee BaxHBIH (haKTOp — MPOJOIDKUTEIHLHOCTH HACTAaMBAaHHUE CYCIIO Ha Me3re.
[IponomxuTensHOE HAacTaMBaHUE Ha Me3re M3 MYCKAaTHOTO COpPTa B TOJMYKE M MOBBILICHHE
TEMIEPATypbl YBEIMYMBAET PACTBOPUMOCTb AYOMJIbHBIX BEIIECTB B BHHE, YTO MPHUAAET BHUHY
LIEpPOXOBATOCTH.

Crnicoxk nureparypsl
1. ®aranmueB X.K. Texnonorus suna / dartanuen X.K. - baky: Hayka, 2011, 596 c.
2. KumkoBckmii  3.H., Mepxannan A.A. Texnomoruss BuHa/ Kwumkosckuit 3.H.,
Mepxanunan A.A. — Mocksa: JIUIIII, 1984, 503 ctp.

13



Hepcnekmueﬁbze HanpaeieHus pazeumus nuweeoﬁ npoOMvblULIEHHOCMU U CENTbCKO20 xo3siicmea

V]IK 579.64
PA3PABOTKA TEXHOJIOTMYECKOU ®OPMBI KOPMOBOI'O BUOITPOJYKTA

M. B. AnuckuHna, /[. B. 'opo6en, A. B. Cenbko
Kybanckuii rocyaapcTBeHHBIN arpapHblii yauBepcutetr umenn U. T. TpyOoununa,
r. Kpacnonap, Poccus

B nanHoli paboTe B KauecTBe MEPCHEKTHUBHOIO cyOcTpara Ul BhIpAIlUBaHMS Pa3IUYHBIX
OaKTepHaTIbHBIX KYJBTYp PAaCCMAaTPHUBAIOTCS MPOPOCTKHA M3 (YpPaKHOTO 3€pHA MIIEHHUIIBI COpTa
IOxka. IIpopolieHHoe Mo TUAPONOHHOM TEXHOJIOIMH 3€pHO, pacCMaTpUBAETCs, KaK peHTadelbHasl,
oOoramieHHass BUTAMHHAMH W MHKPODJEMEHTAMH Cpela Ui KyJbTHBHPOBAHUS IITAMMOB
MHUKpOOpranu3MoB. OnbITHl, IPO/IETIaHHbIE paHee, TOKa3all XOPOIIUe Pe3yIbTaThl TBEPA0Pa3HOIO
KyJbTUBHUPOBAaHUS KOHCOpPIMyMa u3 MITaMMOB Lactobacillus acidophilus wn Saccharomyces
cerevisiae Ha 1acTe U3 MPOPOCTKOB MieHuIbl copta FOka. OnHako faHHas pa3paboTKa He ABJsETCS
TEXHOJIOTHYECKU yIO0OHOM, MOCKOJBKY CYIIECTBYET CIOXHOCTH B PUMEHEHWH HATHBHOUN (OPMBI
MpoayKTa (macta u3 mpopoctkos) [1, 2, 3, 6].

HccnenoBanuss ObUIM  BBIMOJIHEHBI npu  noajaepkke POOU u  AamuHucTpanuu
Kpacnopmapckoro kpast B paMkax Hay4Horo mpoekrta Ne19-416-233015\19.

Jnist mosrydeHus: mpoaykra Oojiee yIoOHOW TEXHOJOTHYECKOH (DOpMBI, OBLTO MCIIONB30BAHO
BBICYIIMBAaHUE MAacThl M3 MPOPOCTKOB CO CIEAYIOHNIMMHU IMAASIIMMH  TEXHOJOTHUECKUMHU
napametrpamu: Ttemmeparypa 40 °C, Bpems — 12 wyacoB. BpICymmBaHue OCYIIECTBISIIOCH
KOHBEKTHBHBIM MeTon0oM. /[ onpeneneHus cTaOMIBHOCTH MHUKPOOHOJIOIMYECKOr0 KOHCOpLMyMa
ObUIK cIeNIaHbl BHICEBBI M MIPOAHATU3UPOBAHO KOJMUYECTBO KOJOHHUEOOPA3YIOMINX SAMHUL. AHAIU3bI
Ha KOE Opimu mpoBeneHbl Ha oOmpeneieHHbIE MPOMEXKYTKH BpeMmenu [2, 4, 5]. PesymbraTh
npezcTaBiIeHbl B Tabauie 1.

Taoauma 1
OnpenesieHue cTa0MJILHOCTH KYJIbTYP B TOTOBOM MPOAYKTE
KyasTyphsl Bpems, 3
YARTYP 1 24 72 168 240 336 480
= = o > o ~ ~
o =) e — = = —
. . . — — >< — p—
Lactobacillus acidophilus X X \én & iﬁ °>él CX\L
<t w“ on N=} on 0 S
[=)) (=)} (=)} (=)} (=)} =] o0
(e} [«=) (e} (e} (e} () (an)
Saccharomyces cerevisiae oéﬁ o>é" ‘>§L L>r<l ‘{L é oé"
~ on ~ on ~ W on

Pe3ynbraThl ombITa MoKa3aiad, 4TO IPU NPUBEIEHUU IMPOAYKTa K CTAaOMIBHOM M yAOOHOMN
TeXHOJIOru4ecKkor Qopme, uaer xopoiee coxpanenue KOE B roroBom mpoaykre. Saccharomyces
cerevisiae ToKa3aau 0ojiee BBICOKYIO CTAOMJIBHOCTb MPH XPAaHEHUH, IMOCKOIBKY K KOHILy XpaHEHHs
KOJIMYECTBO KOJIOHUEOOPa3yIOIIUX eIUHUI] HE CHI)KACTCS MPAKTUUECKH JI0 CAMOT0 KOHIIA XpaHEHHUs.
Lactobacillus acidophilus moka3anu MeHee BBICOKYIO CTaOMIbHOCTD, kKommmuecTBo KOE cHmkamoch k
14 cyTKaM XpaHEHHsI, OHAKO CHIDKEHHUs K1eToK Hike 0,2x10” KOE He mpon3omio.

B Tabmuue 2 mnpencraBieHa MTOroBas XapaKTEpUCTHKA pa3pabOTaHHOTO KOPMOBOTO
OMOMPOIyKTa B BUAE ABYX TEXHOJIOTHYECKUX (POPM, HATUBHOM U CYXOM BHJIE.
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Taoanua 2
XapakTepucTHKAa pa3padoTaAHHOr0 OUOMPOAYKTA
3HaueHne
Iloka3zareJb Cyxoii npoayKT BaaxxHblii IPpOAYKT
(mopouok) (macra)
CeIpas knetyaTka, % 9,9 11,0
CrIpotii ipotenH, % 10,8 14,2
CeIpoii xup, % 1,0 1,4
BOB, % 60,0 13,0
3ona, % 8,2 3,6
Baara, % 10,1 56,8
Kapotun,% 14,8 16,1
Buramun E, Mxr/r 214 215
Burtamun B,, Mxr/r 7,1 6,6
KonunuectBo Mukpoopranuzmos, KOE Ha
OKOHYaHHE CPOKa TOTHOCTH
— Lactobacillus acidophilus 2,2x107 3,2x107
— Saccharomyces cerevisiae 8,1x 10® 5,1x% 10°

Takum o0pazom, OBLI CHeNaH BBIBOJI O ILEIECOOOPA3HOCTH MPUBEIEHUS pa3paboTaHHOTO
OuomnpoaykTa nacroodpasHoi ¢opme K OoJiee yIO0OHONW TEXHOJOTHYECKOH (opMe B BUIE CYXOTro
MOPOIIIKA, MOCKOJIbKY HAOIIOJAETCs BBICOKAsK CTAOUIBHOCTh MUKPOOPTaHU3MOB TIPHU XPaHEHUH.

Crnucox nureparypsl

1. Aauckuna M. B. wu gp. M3ydenwe o0cCOOCHHOCTEW KyJbTUBHPOBAHUS W TOJI00D
ONTUMANBbHOW THTaTeNbHOM cpensl ans  Lactobacillus  sp  //TlonuremaTtnueckuii  ceteBoi
3JICKTPOHHBIA Hay4YHBIN XypHaT KyOaHCKOTO rocy1apcTBEHHOTO arpapHoro yHuBepcuteta. — 2015.
—Ne. 114.

2. Bono6yeBa E. C. u np. OcoOeHHOCTH KyJIbTUBHpOBaHUS ImTamMma Propionibacterium
shermanii  //TlonmureMaTH4ecKkuii CETEBOM DNEKTPOHHBIM HayuyHbId JkypHan KyOaHckoro
roCyIapCTBEHHOI0 arpapHoro yuusepcurera. — 2015. — No. 114.

3. Komaes A. I'. u gap. Pazpaborka ontumanbHOro crmoco0a MOMY4YeHHs TUAPOSIU3ATa
MOJIOYHOKUCTBIX OakTepuii //IlomureMaTnyeckuii CeTeBOM DIIEKTPOHHBIM HAay4YHBIA KypHaJ
Kybanckoro rocynapcTBeHHOT0O arpapHoro yuusepcutera. —2017. — Ne. 132.

4. JIeicenko 0. A. wu gap. Tlombop onTUMaJbHOW THUTATENBHOM Cpembl s
KyJIbTUBUPOBAHMs, KOHIIGHTPUPOBAaHUS M BbICymMBaHUS KieTok Lactobacillus acidophilus
//TlonmuTeMaTHUeCKNil CETEBOM JJIEKTPOHHBIN HaydHbBIH XypHainl KyO0aHCKOTO rocyIapCTBEHHOTO
arpapHoro yHusepcuteta. — 2014. — Ne. 102.

5. Diver S., Rinehart L. Aquaponics-Integration of hydroponics with aquaculture. — Attra,
2000.

6. Park J. S., Kurata K. Application of microbubbles to hydroponics solution promotes
lettuce growth //HortTechnology. —2009. — T. 19. — Ne. 1. — C. 212-215.
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YIAK 577.151
BUOTEXHOJIOI'US NPOU3BOJACTBA ®EPMEHTHOI'O IIPEITAPATA
KEPATHUHA3DbI

C. 1. AptioxoBa® ** O. A. Mamaes*, T. T. Tonctory3zoBa*

* CubUpCKUi Ka3auuii MHCTUTYT TEXHOJIOTHH U yripaBieHus (¢pumman) « MoCKOBCKUI
rOCyIapCTBEHHBI YHUBEPCUTET TEXHOJIOTUI U yripasieHus: umenu K. I'. PazymoBckoro
(ITepBwIii ka3aunii yHUBEPCUTET)», T. OMCK, Poccust
** OMCKul rocy1apcTBEHHBIN TEXHUUYECKUI YHUBEPCHUTET, I'. OMcK, Poccust

AKTHUBHOE pa3BUTHE OWOTEXHOJIOTHH, CEKBEHHPOBAaHHE T'€HOMOB U MPOTPECC B TE€HHOU
WHXCHEPUU 3HAUUTENBHO TMOBBICUIN Pa3zHOOOpa3ne HeAOporux U dPQPEeKTUBHBIX KOMMEPUYECKHX
(hepMEeHTOB MUKPOOHOTO MPOUCXOKICHUS.

B Poccun depmeHTH MPUMEHSAIOTCS BO MHOTHX OTpacisx MpombinuieHHocTu [1-4]. B
HACTOSIEE BpeMs OTEYECTBEHHAsl MPOMBIIIJICHHOCTh, 3aMHTEpEecOoBaHa B HOBBIX CIOcO0ax
MOJyYeHUsS KOHKYPEHTOCHOCOOHOW MHINEBOM MPOAYKIMH TPU HKOJOTHYECKH OE30MacHbBIX
MPOU3BOJICTBEHHBIX IpoIieccax [5-9].

Oco0eHHO 3TO aKTyaJbHO B CBSI3U C BHEJIPEHHEM JOCTHKEHHH OMOTEXHOJIOTHH, HApUMeED,
3aMEeHy XHUMHUYECKHX peareéHTOB Ha ()epMEHTHl MUKPOOHOTO MPOUCXOXKICHHUS ISl TOBBIIICHHUS
KauecTBa MPOAYKIMU U COKPAILIEHUS 3arpsA3HEHUN OKPYKaloLIeW cpeabl OTX0JaMU MPOU3BOACTBA.
[ToaTomy siBNIsieTCS aKTyalbHBIM pa3pabOTKa M BHEAPEHHE OMOTEXHOJIOTUN MOIy4YeHHUs (pepMEeHTOB
MHUKPOOHOTO MPOUCXOXKACHUS, KOTOPhIE UMEIOT Psifl MPEUMYIIECTB nepel, GepMeHTaMU KUBOTHOTO
U PpacTHTENBHOTO U mTpoucxoxnaeHus. IIpomsBoactBo ¢epMeHTOB B (depMeHTEpax JIETKO
KOHTPOJIMPYETCSI, OHU MOTYT CHUHTE3UPOBATHCS KPYIJIOTOJUYHO, UMEIOT BBICOKYIO aKTUBHOCTb W
0oJiee yCTOMYMBEI IO CPaBHEHHUIO ¢ ()ePMEHTaMU PACTUTEIHHOTO M )KMBOTHOTO MPOUCXOKACHUA. A
TCHETUYECKOEe pa3HoOoOpa3ue HCIMOJIB3YEMBIX MHUKPOOPTaHM3MOB  IO3BOJISIET  MPOU3BOAMTH
(dbepMeHTBl MUKPOOHOTO MPOUCXOXKICHUS C IMUPOKUM AHanazoHoMm cnemuduanoctu. [lostomy
(epMeHTBl MHUKpPOOHOTO TPOMCXOXKICHUS BCE Yallle 3aMEHSI0T OOBIYHBIE XMMHYECKHE
KaTaJIU3aTOPbI B PA3JIMYHBIX POMBIIIJIEHHBIX TPOU3BOJCTBAX.

Poccuiickuii pbIHOK (EepMEHTOB MPOJOJIKAET COXPAHATh BBICOKYIO 3aBUCUMOCTb OT
nmriopta u3 ['epmanuu, [lanun, Amepuku u Kwutas. Jlugepamm MuUpoBOTOo pbhiHKA (EPMEHTOB
MUKpPOOHOTO TPOUCXOXKACHUS SBISIFOTCS MpOTea3bl M amuiasbl. VHOCTpaHHBIE MPOU3BOAUTEIH
(epMEeHTOB /JaBHO W B JOCTAaTOYHO OOJBIIMX KOJMYECTBAX IOCTABIAIOT CBOU (EpMEHTHI Ha
Poccuiickuit peiHOK. OHAKO HU OJHA U3 TUX OMOTEXHOJIOTHYECKHX KOMIAHHWWA HE OpraHM30Baia
cBO€ pou3BoAcTBO B Poccun [5].

[TpoTeassl ABISAIOTCA OJAHOM U3 HaNOOJIee BaXKHBIX TPYIIT IPOMBIIUIEHHBIX 1 KOMMEPYECKHX
(epMeHTOB, KaTAIM3HUPYIOUIMX THAPOJIM3 TENTHIHBIX CBs3el B Oenkax M MenTHaax u
HCIIOJIB3YIOTCS B MEIULIMHE U KOCMETOJIOTMH, B CEITbCKOM XO03MCTBE U MpOMBIIIEHHOCTH. Cpenun
HUX, KEpaTWHA3bl TPEICTABISIIOT CO00M OcoObI Ki1acc (epMEHTOB, CIOCOOHBIX PACIICIUISTh
KEpaTHHBI - TPYJHOPACTBOPUMBIE OCJIKH, TPUCYTCTBYIOIIUE B MEPHIX, BOIOCAX, pOraxX U IIEPCTH.

[loBbIIIEHHBI WHTEpPEC MPEACTABISAIOT KEPATUHOJIUTHUYECKHME MHMKPOOPTaHHU3MBI U
KepaTHHa3bl MHKPOOHOTO MPOUCXOXKACHHS, H3-32 UX MOTCHIMAIFHOTO TIPUMEHEHHUS B
OMOKOHBEPCHM OOraThIX KEpaTMHOM OTXOJaX, o0O0pa3ylomuxcs B MSACHOW M KOXKEBEHHOU
MIPOMBIIIJIEHHOCTH, TOCPEICTBOM Pa3BUTHSI JKOJOTMYECKH O€30MacHbIX M SKOHOMHYECKH
nenecoo0pa3HbIX OuomnporeccoB. B Hacrosmiee Bpemsi pacteT cipoc Ha Oonee 3¢ (GEeKTHUBHEIE,
MEHEe JIOpOTME€ M MEHEE 3arps3HAIME METOAbl JUIsl KOMMEPUYECKOro IpPOM3BOJCTBA
BOCTpeOOBAHHBIX (PePMEHTHBIX MPENapaToB.

MuxkpoOHasi kepaTHHa3a UCIOJIb3yeTCsl MPU MPOU3BOJCTBE KOPMOBOTO U MUILEBOro Oelka,
a30THBIX yAOOpEHUH, sl KOHBEPCHHM KEPAaTHHCOIEPKAIINX OTXOJOB B CEIbCKOM XO3SIIICTBE, B
MSICHOM, KOKEBEHHOW U TEKCTUJIBHOW IMPOMBIIIJIEHHOCTH, JUIsl OYUCTKU CTOYHBIX BOJ, B IpOIECCE
MpeoOpa30BaHUs KEPATUHCOAEPIKALUX OTXOA0B B OMOTOMINBO. CleyeT OTMETUTh, UTO, HECMOTPS
Ha pAacIpoOCTpaHEHHE B TMPHUPOJAE MPOTCOTUTHUYECKHX (EPMEHTOB U HX BBICOKHE OOBEMBI
MIPOM3BOJICTBA B MPOMBIIUICHHOCTH, B OCHOBHOM HMIIOPTHOTO NPOU3BOACTBA, Pa3paOOTKU HOBBIX
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OMOTEXHOJIOTHI TMOJy4YeHUs MPOTEOTUTHUYECKUX (EPMEHTOB C KepaTMHA3HBIM JEHCTBHEM BeCbMa
aKTyaJIbHbI, TaK KaK YTHJIW3alHUg OTXOJ0B, O€30TXOJHBIC MPOM3BOACTBA MPEICTABISIOT OCOOBIN
nHTepec mia Poccun.

[Ipu ananuse ppIHKa OCHOBHBIX MPOU3BOAUTENEH U TOCTABUIMKOB (PEPMEHTHOTO MpernapaTa
KepaTHHa3bl MUKPOOHOTO MPOUCXOXKACHHSI OBLJIO YCTAHOBICHO, YTO KEpaTWHA3y MPOU3BOMASAT
Konnepn «MUKPOBUOITPOM» (Poccusi, r.Mocksa), 3aBoJ1 (hepMeHTHBIX npenapaTtoB «OH3WM»
(Ykpauna, r.JlanpokuH) wu Hebei Addtie Biological co., (Kuraii, X5051) ¢ ucmoib30BaHHEM
MUKPOOpraHu3mMoB Bacillus licheniformis, Kommanus «Mepx» (dapmmranr, I'epmanus) c
UCTIOJIb30BAHUEM CTPENTOMUIETOB Streptomyces fradiae, Mianyang Habio Bioengineering
co.,(Kuraii, Ceriuyanp) ¢ wucnonp3oBaHuem Oakrtepuilt Pseudomonas ¥ 3€JI€HBIX BOIOPOCIEH
Dunaliella. Kurtaii  sBaseTcss caMbIM KPYNHBIM  TIPOU3BOAMTENEM UM  IOCTaBUIMKOM
MIPOTEOIUTUIECKOTO (hepMEHTa KepaTUHA3bI.

B cCBA3M ¢ MOIUTHKOM MMIIOPTO3aMEIIEHUS W IOBBILIEHUS MPOAOBOJILCTBEHHOMN
O0esomacHocT ~ Poccum  pa3BUTHE ~ OTEYECTBEHHOH  OMOTEXHOJOTMUYECKOW  (pepMeHTHOU
MIPOMBIIIJIEHHOCTH SIBJISIETCS] BAYKHOM M aKTyalbHOM 3a7auei.

[TosToMy 1enbl0 HCCIENOBaHUN sBIsTach pa3paboTka OMOTEXHOJOTMM IMPOU3BOICTBA
MPOTEOIMTUIECKOTO (DEPMEHTHOTO Iperapara KepaTHHa3bl MUKPOOHOTO MpOoUCXOieHus. s
WCCIIEIOBAaHUN WMCIOJIb30Banach KynbTypa Penicillium citrinum (puc. 1) - omHa W3 caMmbIxX
pacnpocTpaH€HHBIX poaa Penicillium, BcTpeyaromascs IpakKTHYECKH TOBCEMECTHO.

Sove

Puc. 1. Penicillium citrinum [10]

JlocTOMHCTBaMHM 3TON KYJIBTYphl SIBJIIETCS BBICOKUWA CHHTE3 KEpaTWHAa3bl U JICLIEBbHIC
KOMITOHEHTHI NMUTATENbHOM cpefbl. [lonaepxanue KyapTyphl ocyecTBIsIN Ha cpeae Calypo.

Jlns  monmydeHuss TOCEBHOTO MaTepuaia HCIOJB30Bajl arapu30BaHHYIO MHUTATEIbHYIO
cpeny Yaneka (¢ cocraBoM B %: arap — 2; caxaposa — 2; CaCOs - 0,3; NaNO;s - 0,2; KH,PO4 - 0,1;
KCI - 0,05; MgSO4x7H,0 - 0,05; FeSO4x7H,0 - 0,001 u pH cpensl 6,8), Ha KOTOPOW BBIpANTUBAIH
KyneTypy Penicillium citrinum nipu Temneparype 26+1°C B Teuenue 8 CyTOK.

Jlnsi HampaBlIEHHOM alanTauuu KyJIbTypbl Penicillium citrinum, 3K30T€HHON peryisnuu
OmocuHTe3a (epMEHTa KEpaTWHA3bl M IOJNyYCHUS MPOU3BOICTBEHHOIO IIOCEBHOTO MaTepHuala,
KyJbTYpY, BBbIpallleHHYI0O Ha arapu3oBaHHOM cpene Yameka Tpu pasa mepeceBald Ha
Moau(UIIMPOBaHHON arapu3oBaHHOW cpene Yameka ¢ 3aMEHOW caxapo3bl Ha JKUIKUNA KepaTHH
Bojoc (1%) wu coeByto Myky (1%). OnTumManbHyl0O MAacCOBYIO JOJIO KOMIIOHEHTOB
MOAU(DUIIMPOBAHHON TMHUTATEIBHOW Cpeabl YCTAaHABIMBAIM ONBITHBIM IyTeM B Tpoliecce
HUCCIIEIOBAHUHN.

Ha cnenyromeM »5tame TmoNy4eHHBIM TOCEBHOM Marepual B BHJIE CYCIEH3UU
MuKpooprann3moB B kommgecte 10° KOE ma 100 cM’ MHTATETBHON Cpebl HCIIOIB30BATH JUIS
KyJbTUBHPOBAHUS Ha MOJU(PHUIIMPOBAHHOW MHUTATEIBHOW cpeie Yameka ¢ YaCTUYHOW 3aMEHOM
caxapossl (0,5% caxapo3sl), ¢ XKUAKUM KepatuHoM mis Bojoc (11%) u coeBoit mykoit (2%)
TITyOMHHEIM criocoGoM mpu Temmepatype 26+1°C B Teuenme 5 cyTok. 3aTeM Ky/lbTypaibHYIO
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AKHUJIKOCTh (PMIIBTPOBAIH, U3 (PUIBTPATA KyJIBTYpPAJIbHOW )KUJKOCTU C MOMOILBIO Telb-(QUiIbTpanuu
BBIJICJIAIIM MaTepuai, o0iafaromuid kepatnHazHoi aktuBHOCThIO 13,7+0,2 KE/Mr. Kepatunasnyto
aKTUBHOCTH B (DMIIbTpATaX KyJbTYPaJIbHOU >KUIKOCTH ONPEAEIIA MOAU(DUIMPOBAHHBIM METOI0M
Anbu et al.

Ha crnenyromem sTamne mosydeHHBbI MaTepuan ¢ MOMOIlblo ap@uHHOM Xpomartorpaduu
OYMILAIM, TOJTy4adu (EepMEHTHBIM Ipernapar KepaThHasdy, aKTHBHOCTH KOTOPOTO BO3pacTacT B
cpenaem no 271,5+0,2 KE/mr. 3arem mosydeHHBIH (epMEHT HampaBisUd Ha JUO(WIM3AIHIO,
(acoBKy, yIakOBKY U XpaHEHHE.

B pesynbrare mpoBeOeHHBIX HCCIEIOBaHHMN pa3paboTaHa OMOTEXHOJOTHS IMPOU3BOJICTBA
(dbepMeHTHOTO TIpenapaTa KepaTHHA3bl, YCTAHOBJICHBI KOMIOHEHTHl  MOJU(PHUIIMPOBAHHOU
MUTATENbHOM Cpelbl JUIsl MOJTY4dEeHUs IIOCEBHOIO MaTepuayla M TIyOMHHOIO KyJIbTUBUPOBAHMS
KyJAbTYyppl M HMX ONTHUMAJbHBIE MAacCcOBbIE JOJM. TpEXKpaTHbIM IEpeceB  KYJbTYpHI
Penicillium citrinum Ha MonupUIMPOBAHHON arapru30BaHHOW Cpelie ¢ KepaTHHOM BOJIOC M COEBOM
MyKOHl TO3BOJIMJI CHHU3UTh HPOJOKUTEIBHOCTh KYJBTUBUPOBAHUSA N0 S5 CYTOK, YBEJIUYHUTH
HaKoIJIeHWe OHOMAacChl KyJIbTypbl, M TMOJYyYUTh (EPMEHTHBI mpenapaT ¢ KepaTWHa3HOU
akTUBHOCTBIO 271,54+0,2 KE/mr.
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VK 602.4:57.085.23
ONNPEAEJIEHUE D®PEKTUBHOCTH SKCTPAKIIMU BUOJIOI'MYECKH
AKTHUBHBIX BEHIECTB U3 BUOMACCHI KAJILTYCHBIX KYJIBTYP
JEKAPCTBEHHBIX PACTEHUI PA3JIMYHBIMHA PACTBOPUTEJISIMUA

JI. K. Acsakuna, JI. C. Jemutok, A. A. Ctenanosa
KemepoBckuii rocy1apcTBEHHBIN YHUBEPCUTET, I'. KemMepoBo, Poccust

B Hacrosimee BpeMsi aKTHMBHO H3Yy4yaeTcs BOIPOC MOJTYyYEHHs] OMOJIOTMYECKH aKTHUBHBIX
BeulectB (BAB) M3 anbTepHATHBHBIX HCTOYHMKOB, @ TAK)K€ METOJbI M IapaMeTpbl BbLAEICHUS
BAB. B xauecTBe Takux UCTOYHHUKOB MOTYT BBICTyHaTh KaJUIyCHBIE U CYCIIEH3UOHHbBIE KYJIbTYpPHI
KJIETOK, KOPHEBBIE KYJBTYPHI in Vitro jdeKapcTBeHHbIX pacteHuil. [loaTtomy paspaboTka meronaa
skcTpakiui BAB n nmon6op mapameTpoB mporecca U3 6uomMacchl KJIETOYHBIX KYJIbTYp CTAHOBUTCS
Bce Oosiee 3HAYUMBIM [1].

Jla ompeneneHUsl ONTHUMAIBLHOTO METOJIA SKCTPAKUUHU C IENbI0 MOTYyYeHUs SKCTPAKTOB,
cozepkauux Oonbiroe konuuectBo BAB, mpenBaputenbHO u3yyanu 3QGEKTUBHOCTh Pa3IHMUHBIX
SKCTPAKIIMOHHBIX CHUCTEM, B POJHM KOTOPBIX BBICTyHAJIM OPraHUYECKUE PACTBOPUTENH, TaKue Kak
METaHOJI, dTUJIAIETAT, alleTOH, U30MPONAHOJI, TUITUIIOBBIN dup, 70 %-HBINH 3TAaHOJI B OTHOIICHUH
MHTAKTHBIX PAacTEHUU NMpU KOMHATHOW TeMIiieparype. B kauecTBe ombITHBIX 00pa3loB BHICTYAIH
nexapcTBeHHbIe pactenus Cudupckoro denepansHoro Okpyra: MUIEMHHK OailKalbCKUH, TIIEMHUK
aHJIPaXHOBUJHBIN, IIJIEMHUK OOBIKHOBEHHBIH, pOAMONIa pPO30BKas, JeB3es cadIopoBUIHAS,
Jamyatka Oenasi, )KEHbIIEHb, JIEYTEPOKOKK, STPHIIIHUK, KOJOHOIICUC MEIKOBOJIOCUCTBIH, 00K
JBYJIMCTHAS, TUACKOPEs, TMMOHHUK KUTaWCKUIA, CATIOKHUKOBUS pacTOMbIpeHHas [2].

[Tponecc sxctparupoBanusi BAB ocymiecTBisim cnemyromumm oopa3zoM. bpanu HaBecku maccoit
3 r cyxux 00pa3loB JIEKAPCTBEHHBIX PACTEHUI U MoMelany B npooupku Ha 50 mi. B kaxmyro npoOy
BHOCWIIM 1O 40 MJI COOTBETCTBYIOLIETO OPraHUYECKOrO PAaCTBOPUTENS, OTHPABISUIA HA IIEHKEp IS
NepeMeIIMBaHus TPOJOKUTENBHOCTRIO 1 yac. [lomyyeHHbIl B pe3ysbTaTe MepeMelinBaHus pacTBOP
nojBepraiv (QpuiabTpoBaHuio. JIJI MCKIIIOYEHHS B3BEUICHHBIX YACTUL[ JONOJIHUTEIBHO HPOBOAMIM
neHTpudyrupoBanre oodpaszoBasuierocs ¢uiabrpata npu 4000 00./mMuH. Jlanee B3BeHmMBAIM KOJOY
oobemom Ha 100 M u BHOocwiM (yrar Juis yHmapuBaHMS IPU TOHMXKEHHOM JaBiieHuH. [locie
MIPOBEACHHOIO MpoLiecca YIapuBaHHs KOJOBI ¢ BHICYIIIEHHBIMH OOpa3liaMH B3BEIIMBAIM U MOTyYalIH
BBIXOJ] JKCTpaKTa. 3aTeM C LENbI0 KOJMYECTBEHHOTO OMNpE/IETCHUs] BBIXOAAa CYyXUX BEIIECTB B
AKCTPaKTaX MPOBOAMIN PACTBOPEHHE BBHITTAPEHHBIX 00Pa3liOB B MUHUMAJIbHOM 00bEME PacTBOPUTENS,
U TIOMy4YEeHHBIH (HPAaKIMOHHBIA COCTaB ObUT TOJBEPTHYT HCHBITAHUSAM C TIOMOIIBIO METoJa
toHkocoiHoi xpomartorpaduu (TCX). Pesynabrarel TCX, KOTOpBIE OBUTH TMOMXYYEHBI IS KaKIOTO
oOpaslia JIeKapCTBEHHOTO PACTEHUs, HUCCIENOBAIM Ul OOHApYKEHUs] BEIIECTB CBUAETENCH —
KBEpLIETHHA, MaHTH(EpUHA, JIOTCOMHA, PYyTHUHA, KBEpUETHUH-2-D-Timoko3uaa, KoperHOH KUCIIOTHI,
KOPUYHOM KUCIIOTHI, (PepPyIIOBOI KUCITIOTHI, CHHAITMHOBOM KUCIIOTHI, MaJlbBUANHA [3, 4].

TCX mpoBoaunu no meroauke corinacHo OPC.1.2.1.2.0003.15. Tlo 3aBepiieHuto mpoiecca
yIapuBaHUsA PACTBOPUTENS M3 TOTAJIBHOTO 3KCTpPaKTa CyXOH MaTepuan ObLI pacTBOpeH B 1 mu
MOAXOJISALIET0 3KCTpareHTa (METaHOJ, XJIOPUCTBIA METHIIEH, aleToH). CTEKISIHHBIM KalluuIIpoM
HAaHOCHJIM KAaIllI0 TIOJYYEHHOTO PAacTBOpa B BHJE IMSTHA Ha IUIACTUHKY s mpoBeneHust TCX.
[InacTuHy OTmpaBisuId B KaMepy ISl TOHKOCJIOHHOM XpoMaTorpaduu, B KOTOPYIO ObUT MOMEIICH
COOTBETCTBYIOIIMK 3mioeHT. B ciyuae mnpoBeneHus xpomatorpaguu Ha cuiukarene 0e3
MOIU(DUKAIMK TIPOIECC OCYIIECTBIsUIM B rpamueHTHoM peknme B cucteme CH,ClL:MeOH c
rpagueaToM MetaHona 0—-10 %, ¢ marom B 1 %. B cimydae oOpamieHHo-(ha30Boi XpomaTtorpadun
rcnosb30Baiu 3moeHTHYI0 cuctemy H,O:MeCN c rpaguentom aneronutpuia 0-20 % c marom 2 %, B
KadecTBe MoupuKkaTopa ciryxuia TpudTopyKcycHast KUCIO0Ta, fodasmsemas B kommdectse 0,1 % [5].
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B pesynbraTe uccnenoBanus 3pQEKTUBHOCTH PA3TMYHBIX SKCTPATHPYIOIIUX CHCTEM TTOTyYEHBI
CpPEHME 3HAYEHUS BBIXOJA CYyXHX BEIIECTB B TOTAJIBHBIX JKCTpakTax. Pe3ynbraTsl OIpenesieHus
BBIX0/1a TOTAJILHOTO 3KCTPAKTa B 3aBUCUMOCTH OT IIPUPOJIBI PACTBOPUTEISI IPE/ICTABICHBI B TabumIe 1.

Tao6auua 1

I PeKTUBHOCTH IKCTPAKIIUH OHOJOTHYEeCKH AKTUBHBIX BellleCTB N3 0MOMACChI KaJIYyCHBIX
KYJbTYP Pa3JMYHBIMH PACTBOPHUTEIAMH

Bsixon ToTasbHOro 3KCcTpaKTa %
HaumenoBanue - o
pacTeHus METaHOJ | 3THJALETAT | ANeTOH | M30MPONAHOJI JHOTHIOBBIN 70%
3¢up 3TaHOJI
Jlenzes 571£0,57 | 1,78+0,18 | 0,23+0,02 | 4,01::0,40 1,06+0,11 | 3,89+0,39
cadiopoBUIHAS
Poxwnona po3osast 2,88+0,29 1,64+0,16 | 0,75+0,08 | 6,12+0,61 1,03+0,10 3,70+0,37
Llnemmux 3124031 | 1,53£0,15 | 4,62£0,46 | 2,74+£027 | 0,87£0,09 | 2,32+023
OaliKabCKHHA
LlLremiik .| 1,890,19 | 1,2120,12 | 0,37£0,04 | 2,17+0,22 0,4140,04 | 6,4130,64
AHIPaXHOBUIHBIN
Jlammyartka Oenas 3,61+0,36 1,27+0,13 | 0,31+0,03 1,70+0,17 0,73+0,07 5,11+0,51
’KeHb11eHb 2,3240,23 1,50+0,15 5,24+0,52 3,87+0,39 1,17+0,12 1,1240,11
Iremmmk 1,78£0,18 | 0,89+0,09 | 0,46£0,05 | 2,05+0.21 0,43:0,04 | 6,27+0,63
OOBIKHOBEHHBIH
DJ1eyTePOKOK 7,43+0,74 0,93+0,09 0,18+0,02 2,07+0,21 0,56+0,06 4,81+0,48
STpeITHUK 2,9340,29 1,9740,20 0,11+0,01 2,13+0,21 6,71+0,67 4,53+0,45
Romowonene 15 14001 | 2102021 | 0362004 | 1,56£0,16 0,59+0,06 | 4,47+0,45
MEJIKOBOJIOCUCTEIH
JIroOka nBymuctHas | 2,58+0,26 0,57+0,06 7,37+0,74 | 0,68+0,07 0,74+0,07 421+0,42
Iuackopest 6,760,68 0,74+0,07 0,51+0,05 | 0,93+0,09 0,37+0,04 4,77+0,48
JInmMoHHHK 2,53+0,25 1,32+40,13 0,61+0,06 1,58+0,16 0,27+0,03 4,35+0,44
Canoxxukosis 3124031 | 1,4740,15 | 0,1440,01 | 5,31%0,53 | 0,51+0,05 | 3914039
pacToIbIpeHHas

CoriacHO IpUBEICHHBIM JIaHHBIM B Tabiuie 1 B mporecce uecneaoBaTenbekoi paboThl ObLTH
NoJ00paHbl SKCTParupyrolde CUCTEMbI, MOKa3bIBAaIONIMEe Haubosee BBICOKUH BBIXOJl TOTAIBHOTO
JKCTpaKTa, NpuMeHsAsd TexHUKy no Coxcnery. Tak, Hampumep, aleTOH KaK OpraHMYeCKHUi
pacTBOpHTEIb BBIOpaH Uil MOIyYeHHs TOTAJIbHBIX 3KCTPAKTOB XKEHBIIIEH, [IIJIEMHUKA OaiikaabCcKoro,
TIOOKU JBYJIUCTHOM. MeTaHON MOMKeT MCHOJIb30BaThCs [UIA BBIACICHUS HKCTPAKTOB KaJLIIyCOB
JIEKapCTBEHHBIX PACTEHUI JieB3eH capOIOBUIHOM, 1€y TEpOKOKa, 1uackopeu. M3onponaHosn Moxker
ObITb NPUMEHEH B KaueCTBE pACTBOPUTEN C LEJIbI0 TONY4YEHHs SKCTPAKTOB M3 KaJUIyCOB
PACTUTENBHBIX KJIETOK POAMOJBI PO30BOM M CAIOXKHUKOBUHM PACTOIBIPEHHOW. BomHbBIN pacTBOp
STUJIOBOTO crupTa ¢ MaccoBoi poseit 70 % moaXoauT AJis MOJIy4EHHUsl dKCTPAKTOB KoMiuiekca bAB
13 BBICYIIEHHOM OMOMAacchl KaJUTyCHBIX KYJBTYpP KJIETOK HUIEMHUKA aHIPAaXHOBHIHOTO, IIUIEMHHMKA
OOBIKHOBEHHOI'0, KOJOHOCHCAa MEJIKOBOJIOCHCTOrO, JUMOHHHMKA W JIam4aTKH Oenoil. DKCTpakThl
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komiuiekca BAB M3 BbICylIeHHOM OMOMAacchl KaJUTyCHBIX KYJBTYP KIETOK STPBIIIHHKA MOKHO
TIOJTYYHTh, IPUMEHSISI B KAYECTBE OPraHUUECKOTO PAaCTBOPUTEIS AUITHIOBBIN 3(up.

Ha cnenyromem stanme paboThl IUIAHUPYETCS OCYIIECTBJICHHE MOJ00pa ONTUMAIbHBIX
napaMeTpoB IKCTPAaKUUMU KoMiulekca BAB u3 BbICylIeHHOW OHMOMAcChl KalTyCHBIX KYJBTYP
N3y4aceMbIX PACTCHHM.

QuHancosas noddepaiicka uUcciedosanus odwviia npedocmasiena Munobprayku Poccuu 6
pamkax ewvinoanenuss pabom DPIL[II «Hccnedosanus u  paspabomku no NpUOPUMeEmHbIM
HanpasieHusm pazeumus HayuHo-mexHoro2udyecko2o xomniekca Poccuu na 2014-2020 200061y,
coenawenue Ne 075-02-2018-223 om 26.11.2018, Ne 075-15-2019-1362 om 14.06.2019 2.
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Alba L. — nponynenra ¢naBoHoungoB / badwmu O.0., 3aymmuuena A.B., MwunentseBa U.C.,
[IpocexoB A.1O., Jlykun A.A.; 3asButenp u mareHtoooOnagatens Kem[Y. — Ne 2019108252;
3asB1. 22.03.2019; omy6s1. 14.02.2020.

5. Iatrerr P® No 2726067. Crocod moiydeHus OWOIOTUYECKH AKTUBHBIX BEIECTB-
aJaTOreHOB B KJIETOYHOW KYJbTYpaJbHON KyibType Pommonbr poszoBoit (Rhodiola Rosea L.) /
ITpocexos A.1O., babuu O.0., Jpmuttok JI.C., Acsxuna JI.K., 3aymmanena A.B., MunentseBa U.C.;
3asBUTENb U mateHTooOmagarens Keml'V. — Ne 2019132882; 3asB1. 16.10.2019; onmy6:. 08.07.2020.

21



Hepcnekmueﬁbze HanpaeieHus pazeumus nuweeoﬁ npoOMvblULIEHHOCMU U CENTbCKO20 xo3siicmea

VK 621.926.5
W3MEJBYEHHE OBKAPEHHOIO KO®E B IIIAPOBOI1 MEJIBHHIIE

M. U. Ayxanuesa, 1. A. JlyOkos, H. 3. JlyOkoBa
KazaHckuii HalMOHATBHBIN UCCIIEI0BATELCKHII TEXHOJIOTHUECKHII YHUBEPCHUTET, T. Ka3aHs,
Poccus

Kode - HamuToK, MIMPOKO MOMYJSPHBIA BO BCEM MHpPE, U €ro MOTpediieHue HEyKIOHHO
yBeIMUYUBaETCs ¢ KaxabM rogoM. Kode umeer paznuunbie GU3NKO-XMMHUUYECKHE XapaKTEPUCTUKH,
TaKHe€ Kak LIBET, KOJMYECTBO BiIaXHOCTh, pH u neryune coenunenus. Kommepueckuii kope MoxeT
HUMETh I[BET OT CBETIIO-KOPUIHEBOTO JI0 TEMHO-KOPUYHEBOTO B 3aBUCUMOCTH OT CTETIEHU 00XapKu
[]. Bnaxxnocth 00xkapeHHbIX KOeHHbIX 3epeH cocTaBisieT 8—12%. ConepikaHue BIaru BIHUsIET Ha
dbopmy, pH, IIOTHOCTE M JeTy4ne coenuHeHUs KOoQeiHbIx 3epeH. B mocnennue roasl B Poccun
MIPOU30ILIO0 3HAYUTEIHFHOE YBEINUEHHE MOTpedieHus: Kode, 4To MPUBENO K €ro MPEeBBIIICHUIO O
OTHOIICHHUIO K PBIHKY Yasi, KaK MO OTITYCKHBIM, TaK U MO0 PO3HUYHBIM IIEHAM.

B mocnengnee Bpemsi Oiaromaps YHUKaJIbHOMY COCTaBY M CBOMCTBaM, PacTyIIMH HHTEpPEC
notpedutenell OB HANpPaBJIEH Ha JKoJoruio kode. HayuHble wccienoBaHus IMokas3aid, 4To o0a
OMOJIOTMYECKH aKTHBHBIX KOMIIOHEHTa Kode ((dheHonbHbIE KHUCIOTHI W KO(EWH) UrparmT
npoQHUIaKTUIECKYI0 poib B OOppOe ¢ pa3IMYHBIMH JIETCHCPATUBHBIMH  3200JICBAaHHSIMU
COBPEMEHHOT0 00I1ECTBA.

3enenble KodeiHble 3epHa OoraTbl ()EHOJIBHBIMH KHCIOTaMH, OCOOEHHO XJIOPOTE€HOBOM
KHCIIOTOM W POJCTBEHHBIMU €W COEAMHEHUSMH, IPOSABIAIOIIMMU T'HMIOTEH3UBHOE JEICTBHE.
XnoporeHoBast U KogelHass KHCIOTbl, OCHOBHbIE ()EHONBHBIE COCIUMHEHMsI 3€JeHOro Kode,
MPOSIBIISIIOT AHTUMYyTAareHHbIC, AHTHKAHIEPOTCHHbIE M AaHTUOKCUIAHTHBIE CBOMCTBA, KOTOPHIE
CBS3aHBI CO CIOCOOHOCTBIO YINaBIMBaTh akTHUBHBIE (opmbl Kuciopoga. Kpome toro, stu
COeMHEHUS OBbUIM MPEUIOKEHbl B KAUeCTBE MHTMOUTOPOB BOCIHAJICHHS U MPOABMKEHHUE OIMyXOJIU
yepes3 JIe3aKTUBALIMIO PsAIa MPOOKCHIAHTHBIX (PEPMEHTOB, TAKMX KaK JIMMIOKCUTE€HA3a.

[Ipemmaraercss TEXHOJOTHS HATYpPaTbHOTO MOPOIIKOBOTO Kode, o00namarmero ObICTpoin
PacTBOPUMOCTBIO TPAHYJIMPOBAHHOTO PACTBOPHUMOTO Ko(e, NMPH 3TOM KaueCTBEHHBIE MOKa3aTelH
KOTOPOT'O COOTBETCTBYIOT HATYypaJIbHOMY MOJOTOMY Koe.

Kodeiinbie 3epHa mnoxaBepraiorcsi ouMcTke U KanuOpoBke. [lamee kodeiiHble 3epHa
obxapuBaroT mipu temmeparype 210-220 °C mo uBera, COOTBETCTBYIOLIETO HEOOXOANMMOMN CTETIEHU
oOxapku. B IMKIOHE yAansioT OTHENMBIIYIOCS MpH oOXapuBaHWU 000104Ky 3epeH. [lepen
M3MEJIBUCHIEM 00XKapEHHBIN Ko(e OXIKIAIOT 0 TeMIepaTypsl He Goree 30-35 °C.

N3menpuenne mpemsaraeTcss MPOBOJUTH B BHOpPAIMOHHON IapoBod MmenbHHIE [1].
OCHOBHBIMU pabOYUMU MapaMeTPaMH, ONPEAEISIOUIMMI HHTEHCUBHOCTh M3MENbYeHHs KO(EeHHBIX
3€peH, SIBISIOTCS aMIUIMTYJla U 4YacToTa KojieOaHui. [Iyisi m3MenbueHus MaTepHalioB pa3IndyHOMN
MIPOYHOCTH YCKOPEHHE BHOpanuyu BEIOMpAroT B mpenenax 10-40 r.

[Tapamerpsr BUOparu A OTHTUMAIBLHOTO HW3MENbUCHUS OBLUIM BBIOPAHBI CIIEIYIOIIHE:
ammutyaa konebanuid A = 0,001 M, wacrora Bpamienus Bana BuOpatopa n = 3400 o6/muH,
kputepuii @pyna Fr = 13 [2]. Menommmu TenaMu sBISIFOTCS Iapbl ¥ POIUKU ¢ auamerpoM 10-15
MM. X MeXmnopoBblit 00BEM MPU paBHOM COOTHOIICHHH TUTIOpa3MepoB cocTasisieT 34,76 %.

B kauecTBe ChIpbs HCTIOIB30BAIN 00KapeHHbIE 3epHa Kode copTa Apaduka.

DKCcriepuUMEHTANIbHbIE HCCIIEI0BAaHUS 110 U3MEJIbYEHUI0 00’KapeHHOro Kode MpOBOIMINCH
Ha JabopaTopHOI BUOPAIIMOHHON IIApOBOM MeIbHUIE ¢ 00beMoM Kamephl 0,4 11. (puc. 1).

Ilepen HawamoMm paboThl MPOBEPSEM HCIPABHOCTh aMOPTU3ATOPOB, KpEIIEHHE HX K
CTOMKaM, HaJeKHOCTb KpEIUICHUS Ae0allaHCOB M IBWKYIIMXCS YacTei ycTaHoBKu. OmpoOyem
YCTaHOBKY KpPAaTKOBPEMEHHBIM BKJIIOUeHHEM Ha 1-3 MuHyThl. [Ipon3BOAMM 3arpy3Ky METIOIIUX TE
u 3epeH kode B BHOPALMOHHYIO IIAPOBYIO MENBHUILy YEpe3 3arpy304HYyl0 TOpPJIOBHHY,
MPEIBAPUTEIILHO CHSB KPBIIIKY, KOTJa YCTAaHOBKA HAXOMUTCS B CTAIlHOHAPHOM PEXKHME.
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3akpblBaéM KpBIIIKY M BKJIIOYa€M BUOPALMOHHYIO MEJIbHMILY.

JaHHbBIE TIPEICTABJICHBI B Ta0umIie 1.

Yepes kaxasle 30-40 MuHYT

OTKITIOYaeM YCTaHOBKY, OTKPBIBAEM KpBIIIKY KOpIlyca W OTOHMpaeM B KIOBETHI MpPOOBI Kode,
MpPEeIBApUTEIILHO B3BEIICHHbIE Ha JIAOOpaTOpHBIX Becax. llomydyeHHBIE SKCIEpHUMEHTAIbHBIC

Puc. 1. BuOpanuonnasi mapoBasi MeJibHUIA: 1 — Kopryc; 2 3arpy304HbIii J10K; 3 — JIIOK A5
BBITPY3KH; 4 — BaJI ¢ AedaaHCcaMu; S5 — ynpyrue onopsl; 6 - Mesaomue Teja; 7- marepuat; 8 —

CTeHKa Kopmyca; 9 — cepmoBHIHBII 3a30p

Taoauna 1

Pe3yabTaThl 3KCNIEPUMEHTAJBLHBIX JaHHBIX U3MeJIbYeHHs 3epeH Kode B BUOPAIMOHHOIM
HIAPOBOii MeJIbHHUIIE

KonmdectBo npoObl, B rpaMMax
Curo
Bpewmst oT6opa mpoObl, B MUHYTaX.
0 30 40 50 60
1 14,2 7,72 3,54 1,8
0,63 20,5 14,42 6,24 3,86
0,315 100 2,7 1,3 0,41 0,27
0,2 22,92 23,5 15,44 12,51
0,16 9,02 8,01 10,71 9,27
0,05 0,2145 41,3 58,4 66,29

O6pa60TKa OKCIICPUMCHTAJIbHBIX AJAaHHBIX 3aKII0OYacTCAd B HAXOXKIACHUHW 3KBUBAJICHTHOTIO

AuaMeTpa 4acTul ¢ TCHCHUEM BPpCMCHHU.
ITo omBITHBEIM AaHHbIM CTPOHUM rpa(bmc HU3MCHCHHC 3KBUBAJICHTHOI'O AWAMCTpa MaTcpualia

BO Bpemenu d3 =f(1) (pUCYHOK 2).
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Puc. 2. U3MeHeHHe YKBUBAJIEHTHOT' 0 AuaMeTpa BO BpEMECHU

Takum oOpa3oM, MOXHO cIejaTh BBIBOA, YTO IIOKa3aTellb JIUCIEPCHOCTH Kode
yBeIU4MBaeTcs B cpenHeM npubausutenbHo Ha 0,014 kaxnpie 10 MUHYT, 0 JOCTHIKCHHS
HEOOXOIUMOTO COCTOSIHUS 3€PEH, KOTOPOE OBLIO TOCTUTHYTO 1O UCTeYeHUH 60 MUHYT.

[Tonmy4yeHHBII HAMUTOK U3 MOPOIIKA KO(he OICHNBAIM OPTraHOJIENITHISCKA. ApoMaT HalnuTKa
SPKO BBIPQKEHHBIN, HACBHIIIICHHBIA 1 UMEET BKYC HATypaJbHOTO KO(e, OIr0 COXpaHsIEeT BKYCOBbIE
KayeCcTBa HaTypaJ'IbHOFO KO(be 158 HOTCpSI apOMaTI/I‘-IeCKI/IX BCIICCTB HC3HAYUTCJIbHAsI.

Crucoxk nureparypsl

1. ITar. 2229340 Poccuiickas @Penepanus, MIIK 7 B 02 C 17/14 A. BuOpanuoHHas
mapoBas MenbHua / Jlyoxosa H.3. [u nap.]; 3asBurens u mareHrooOnagatens Jlyokoa H.3. -
Ne 2002117225/03; 3asBin. 27.06.2002; omy61. 2004, bron.Ne 15.

2. Jy6kxoBa, H. 3. KuHernka u3MenbueHUs B BHOPAIMOHHOW CYIIWIKE-MEIBHUIE TPU
MPOU3BOJICTBE  TMOPOIIKOB ®W3  pacturensbHoro chipbs /H.3. JlyOkosa, .. VBaHOBa,
3.K. Tammakbepos, H.A. Huxonaes // 3BecTuss BbICIIUX Y4eOHBIX 3aBeneHuid. [lumeBas
texHosorus. - 2002. - Ne 5-6 (270-271). - C. 35-38

3. dyOkosa, H.3. Bnusaue aMmnuTyasl KolebaHuii BUOPAIIMOHHOTO amnmapara Ha 3aTpaThl
mourHoctH / H.3. JlyOkxoBa // BectHuk Ka3zaHckoro TexHojormueckoro yHusepcureta. - 2014. -
T.17.-Ne 19. - C. 274-275.
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YK 664:641.83
3®OEKTUBHOCTH UCIIOJIb30BAHUSA JIBYXCTYIIEHYATOM TEILIOBO
CTEPWIN3AIIUU YEPEIITHEBOI'O KOMITOTA TOPSTYMMH BO3JIYXOM M BOJIOM
C BOJAHBIM OXJIAXKAEHUEM

M. M. PaxmanoBa*, M. 3. Axmenos**, A. ®. [lemupoBa**
* TBIIOY Pl «Texuudeckuii koymemx», T. Maxaukaina, Poccust
*% JlarecTaHCKHI rOCyapCTBEHHBIH YHHUBEPCUTET HAPOJAHOTO XO035HCTBa, T. Maxadkana, Poccus

CaMbIM HaJeXHBIM M PACIPOCTPAHEHHBIM CIOCOOOM TPOU3BOJCTBA KOHCEPBOB
JUTUTEIILHOTO XPAHEHUS SBJISIETCA TEIUIoBasi crepuiaun3anus [ 1,2].

Xots,, 1O OOECNEYCHHI0O MAaKCHMAaJbHOTO  COXPAHCHHS  THINEBOH  IIEHHOCTH
KOHCEPBHPYEMBIX MPOIYKTOB, OTIMYAETCS KPAaTKOBPEMEHHAsl TemIlepaTypHas o0paboTka —
acenTHYeCKoe KOHCEPBHPOBAHHE, HO HCIOJIB30BAaHUE ATOrO crocola Ui KOHCEPBUPOBAHHBIX
KOMITIOTOB HE TMPEACTABISCTCS BO3MOXXHBIM, TaK Ka, OHO TIPUEMJIEMO [UIS TIPOJYKTOB
TOMOT€HHON KOHCUCTEHLUH.

A CcTepuIM3allOHHBIE  PEXUMBI, HCIOJIb3yeMble JJii  TEMJIOBOH  00paboTKH
KOHCEPBHPOBAHHBIX KOMITOTOB, XapaKTEPU3YIOTCS KECTKOW TEPMOOOPAOOTKON, YTO PUBOIHUT K
3HAYUTEILHOMY YXYAIICHUIO MUIIEBON U OMOJIOTMYECKOM IIEHHOCTH TOTOBOM MpoXyKiuu [3].

Lenbto nanHON paboOThl OBUIO M3YYEHHE BO3MOXKHOCTH COBEPILIEHCTBOBAHUS TEXHOJIOTHH
MIPOU3BOJICTBA KOHCEPBUPOBAHHBIX KOMIIOTOB C HCIIOJIB30BAHHEM B3aMEH TPaTUIIMOHHBIX
CTCPWIN3AIMOHHBIX  PEKHMOB, HOBBIX, MHOTOYPOBHEBBIX BBICOKOTEMIIEPATYPHBIX
CTEpUJIM3AIMOHHBIX PEKUMOB C BpallleHHEM CTEKII00aHOK.

[Ipu sTOM, mpenBapUTENbHBIM HAarpeB CTEKJI00AHOK C MPOAYKTOM B MOTOKE HArpeToro
Bosgyxa n0 80°C obecredrBaeT NPeIOTBPAIICHHE TEPMHYECKOrO OOS HPH IIOCICIYOLICH
CTEpUIN3ALMM B BaHHE ¢ BOJOH Temmeparypoii 100°C, HCIIONB30BaHHE KOTOPOrO Ha BTOPOMA
CTYNIEHU HarpeBa o0OecleuyrnBaeT WHTEHCU(PHUKAIMIO MPOIEcca TETUIOBOH 0O0pabOTKH, TaK Kak
KO3 (UIIMEHT TEIIOOTAauH BOJIBI 3HAYUTEIHHO BHIIIIE, YeM BO3/yXa.

Jliss  cpaBHUTENIBHON OILIGHKH HOBBIX CTEPHIN3ALUOHHBIX PEXKUMOB, OBbUT H3YyUCH

. . 25-30-25
TPaJULIMOHHBIN CTEPUITM3ALIMOHHBIN PEXKUM: 00 118klIa.
Pe3ynbTarst HCCIIEeI0BaHUI MOATBEPANIN HEJ0CTaTKU TpPaZULMOHHOT O

CTEpWIM3AIMOHHOTO pEeXHMMa, 3aKIoYalonifecss Kak B 3HAYUTENBbHOW MPOAOHKUTEIHLHOCTH
CTEPUJIM3AIMOHHOIO peXxuMa, paBHOM 80 MHUHYT, HO U CYIIECTBEHHOM HEPaBHOMEPHOCTHIO
TEPMOOOPAOOTKH MPOJYKTa B CaMOil CTEKIOOaHKe, mpuyeM Kod(pPHUIMEHT HEPaBHOMEPHOCTH,
OIpEAEIAEMbI OTHOIIEHUEM CTEPWIN3YIOLIETO BO3JIEHCTBUS NPUCTEHOYHBIX M LIEHTPAIBHBIX
CJIOEB MPOAYKTa, TOCTUTAET 70 3Ha4YeHHM 1,8 m OoJiee, MOATBEPKAAIONTNH, 4TO nepudepuitHpie
CJIOM MPOAYKTA MOIYYaroT NOYTH ABYXKPATHYIO TEIJIOBYIO Harpy3Ky, UTO €CTECTBEHHO CHHKAET
MUIIEBYIO LIEHHOCTh TOTOBOT'O MPOAYKTA.

Jlnia peanusanuu HOBOTO Croco6a TepMooOpabOTKU KOHCEPBUPYEMBIX MPOAYKTOB OBLIO
M3Y4YEHO TEMIEpaTypHOE II0JI€ CTEKJIO0AHKM C TPOAYKTOM, C YYETOM oOOecreueHus
PaBHOMEPHOM TEPMOOOPAOOTKM MPUCTEHOYHBIX U IIEHTPAJIBHBIX CI0EB MPOIYKTa B CTEKIOOAHKE,
KOTOpasi o0ecreunBaeTcs BpalleHueM CTEKJI00aHOK B MPOIlecce TEPMUUECKO 00pabOTKH.

MHOroypoBHEBYIO BBICOKOTEMIIEPATYPHYIO CTEPUIM3ALUIO OCYIIECTBISUIM MO HOBOMY

10 12 5
CTEpWIM3AaLMOHHOMY pexumy: 42+ ———— — - SRR 0,16 (puc.l), rme 42-

HavyalbHBIM TeMIepaTypHBI YPOBEHb NMPOAYKTa B CTEKIOOAHKE, C:10 -gnurensHOCTD nepBoi
CTYIIEHH HarpeBa B MOTEKE rOpsSYEro BO3ayXa C TEMIIEPATypPHBIM YPOBHEM 150°C u CKOPOCTBIO
7,0 mM/c, muH; 12 — UITENHHOCTH BTOPOW CTYIIEHW HArpeBa B KHIIANIEH BOJE, MUH; S5, 5 U 5
COOTBETCTBEHHO JJIUTEJILHOCTH CTyNEHEH OXJIaXKIeHus B Boje ¢ temmeparypamu - 80, 60 u
400C, muH; 0,16- gacToTa BpaleHus1 CTEKJI00aHKH, ¢
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Puc. 1. I'paduku usmenenus remneparypsl (1,2) u geraasnocru (3,4) B
npucteHouHoii (1,3) u ueHTpaabHOM (2,4) 00/1acTAX CTEKI00aAHKU eMKOCTHIO 1,0 JINTPOB
IPH MHOIOYPOBHEBOM BbICOKOTEMIIEPATYPHOH POTALMOHHOM CTEPUIM3ALNH KOMIIOTA
YepeuHeBoro o HOBOMY CTePHJIM3AIHOHHOMY PeKHUMY

Onenka BenwmuuH  crepwim3yronmx  3(@QexkroB  moaTBep)kgaer, dYTO  HOBBIN
CTEPHJIM3ALMOHHBIA PEXUM 00€CIeUnBaeT MPOMBIIUICHHYIO CTEPUIBHOCTh KOHCEPBOB [2],
CHWKAeT JUINTEIIbHOCTh TEMIIEPATypHOIO BO3ACHUCTBUS Ha NPOAYKT Ha 43 MHHYTHI, C
OJTHOBPEMEHHBIM O00ECTICUYCHHEM €€ PAaBHOMEPHOCTH, U KaK Pe3yJbTaT 00CCIIEYUTh TOBBIIICHHE
MHUIIEBOM IEHHOCTH TOTOBOTO MPOAYKTa (puc.2).

Conepxanne ButamMuHa C B KOMIOTE M3 UEpEUIHHM, CTEPHIM30BAHHOM IO
TPaJULIMOHHOMY U HOBOMY, MHOTOYPOBHEBOMY M BBICOKOTEMIIEPATYPHOMY CTEPUIIM3ALMOHHOMY
PEKUMY C BpallleHHEM CTEKJI00aHOK NPUBEICHO Ha PUCYHKE 2.

CopeprkaHue
BuTamuHa C,mr/%

Puc. 2. Conepxxanue BuramuHa C B KOMIIOTe, CTEPHJIM30BAHHOM I10 PeKHMAM:
1-TpaguIMOHHOM TEXHOJIOTHH; 2 -I0-HOBOMY, MHOTOYPOBHEBOMY CTEPHIN3ALHOHHOMY
pexKumMy

Crincok nurepatypsl
1.COOpHHK TEXHOIOTHYECKHX MHCTPYKLUH 110 MPOU3BOACTBY KOHCepBOB. T-2, M., 1977r.
2.®naymenbaym b.JI. Tanuer C.C. I'pummH M.A. «OCHOBBI CTEPHIIM3ALIUNA TTHIIEBBIX
poaykToB», M. Arponpomusaar. 1986
3. HemupoBa A.®D., AxmenoB M.D., HcmamnoB T.A. Crepuinsanusi KOMIIOTOB B
crexisiHHoN Tape CKO 1-82-1000 co cTtyneH4YaThiM HAarpeBOM M OXJIAXKJIECHHEM B CTaTUYECKOM
cocrostauu. // 3Bectust By3oB. [Tumesas rexuomorus. - 2010.- Ne 4 C.88-90.
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YK 663.2:574
BJIMSTHUE ®EPMEHTATUBHOM OBPABOTKH ME3TY HA HHJIEKC BPUKCA

K. B. banaormanosa, H. C. I'agumoBa
AzepOaitxanckuii ['ocyqapcTBeHHbIN ArpapHblii YHUBEpCHUTET, T. ['siHKa,
AzepbOaitmkanckas PecryOmimka

[Tocne u3menbueHus s0JO0K, PA3TUYAIOLUIMXCS IO COCTOSHUIO (T.. B pa3HOW CTENeHH 370-
POBBIX M MOBPEKICHHBIX) ME3Ty M00aBISUIM pa3Hble KoindecTBa hepMeHTHOTO npenapara (50 r/T,
100 r/t, 150 r/1) [1]. b npurotosnen 1 %-it pacTBOp, KOTOPBIH HCIIOJIB30BANIN [T 0OECIIeYeHUs
XOpOoIIero cMemmBanus GepMerTa ¢ oopasnamu. Ha kaxbie 4 KT U3MeIb4eHHON TpoOs! Opamu 20
mi/nmutp 1% pactBopa depmenta B 1o3e 50 r/1, 40 mu/nmutp ans 100 v/t u 60 ma/n mst 150 r/T. Kak
YIIOMHHAJIOCh, Bce 00pasubl mepen nobasinenueMm ¢epmentoB HarpeBamu g0 30 ° C. Ilocne
nobapieHust (pepMeHTa W3 KaxkIoro ooOpasua Opamu oOpasubl yepe3 20 (40 MuHYT) mocie
nepBoHayanbHoro (0 MHHYT) M HEMEIJIEHHO 3amMopakuBaiu npu temnepatype -18 ° C. Takum
o0Opa3oMm, ObUIM MOJY4YEeHBI 00pa3libl, MOKA3bIBAIOIINE, KAaK MPOUCXOAUT (epMeHTalus B JIIOOOH
MoMeHT BpemeHu. Depment fruktozyum MA-X Press, Erbsl, Gmbh u Co (I'epmanus)
UCIOJb30BAJM B KauecTBe (DEPMEHTOB M3MENbUEHHs B SO0JIOYHOM IIOpPE C PA3IUYHOM CTENEHBIO
rauenus. [lpu oueHke 3HaueHHMH BBHIOOPOK MO mIKane bpukca ObUIO ompeaeneHo, 4YTo 3STOT
MOKa3aTellb MMEET pa3Hble 3HaUeHH (Tadumna 1 u Tabnuma 2).

Taoauua 1

IMoka3zarenu nnaexca bpukca npu ucnosib3oBanum pepMeHTHBLIM npenapaTom (B g03e S0 r/1)

Bapuanrtsl HNupexc Bpukca B 3aBHCUMOCTH OT 310POBbS

NPOA0/IKHTE/IbHOCTH HACTAMBAHHE MoHOCTLIO
Ha Me3re (B MHHYTAX) 3n0posbie Hoayruuanie SArHHBLHE

I-0 10,4 13,89 12,94

II-20 11,7 13,81 12,98

I1I - 40 11,5 13,28 12,40

IV -60 11,6 13,16 12,71

Taoanua 2

Nunexc bpukca pepMeHTHPOBAHHOTO PPYKTOBOIO MIOPE B 3AaBUCUMOCTH OT CTENEHHU
310poBbi (¢ nodaskoii 150 r/T FP)

Bapuantsl HNupexc Bpukca B 3aBHCHMOCTH OT 310POBbS
NPOJOJKUTENbLHOCTH
HACTaHBaHue Ha Mesre (B 310poBbIe IMosyranible T10JIHOCTBIO 3aTHUBIIHE
MHHYTAX

1-0 10,86 14,15 12,90
11-20 12,73 12,92 13,08
III - 40 10,65 13,21 13,40
IV - 60 11,46 13,36 12,25
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Kak BuagHO m3 Tabmui, mokasarenu bpukca ObUIM pasHBIMH Tpu 00pabOTKE 340pPOBOTO
sI0JIOYHOTO TIOPE Pa3HBIMU J103aMU (epMeHTHBIX mpenapatoB. Korma depmeHTHBIN mpenapat ObLT
nobasineH B no3e 50 r/ToHHY, oHa BapsupoBaia ot 10,4 mo 11,7 mo mkane bpukca, ot 13,42 mo
13,86 mo mkane bpukca npu nosypacnazne, a npu nokazaresnsx 12,40 no 12,98 no mkane bpukca
pu oJHOM pacmaje. Kak BuaHO, moka3aTenb bpukca y 3M0pOBBIX 070K MPUMEUATEIICH TEM, UTO
OH HM3KHMH y THWIBIX f0JOK. B 3TOM OTHOIIEHHM TOJNyCTHUBIIEE SI0JIOYHOE IMIOpe MMeNo Oolee
BBICOKMII WHAEKC bpukca, 4em MOJHOCTBbIO MpOTHUBIIEE S0JIO0KO BO Bcex obOpasmax. B memom,
uHAeKC bpukca 3M0poBBIX SOIOK OBLT HIDKE, YeM y TOJYCTHUBIIMX U TOJHOCTHIO THWIBIX SIOJOK.
AHaJOTHYHYI0 KapTHMHY MOXHO HaOM0JaTh U C KOJUYECTBOM HCIOJIBb3YyeMbIX (DepMEHTHBIX
npemnapatoB. TakuM o0pa3om, 1eHbl Ha 00pa3iibl PepMEHTHBIX MpenapaTtoB B konuyecTBe S0 r 1o
mkane bpukca 6pun HIDKe, yeM Ha o0pasubl pepmentoB 100 r/T u 150 /1.

[Tocne n3menpueHus: 0OPa3IOB PA3IUYHBIX 3JOPOBBIX SOJOYHBIX MPOTYKTOB (HhEPMEHTHBIMU
npernapaTamMy OMpeIesuid UX KUCIOTHOCTb.

Y CcTaHOBIIEHO, YTO KUCIOTHOCTh 00PA3IOB, MOTYYEHHBIX MPU 00paboTKe MIOpe U3 30POBBIX
0710k pepMeHTHBIMU TIpenapaTtamu, coctaBuna 0,25-0,35 r, oOpa3oB U3 MONYCTHUBIIUX SOJIOK
0,43-0,50 u 00pa3roB, MOJYYCHHBIX W3 MIOPE W3 MOJHOCTHIO CrHUBmUX MmionoB 0,89-0,97 r.
Bapeupyetcs oT 100 r. Kak BugHO moka3aTeian KUCIOTHOCTH Y 3[I0POBBIX (PpYKTOB OBLITM HAMHOTO
HUKE, YeM y THHIBIX. AHAMM3UPYys MOJyYECHHBbIE JaHHBIE CTAHOBUTCS SCHO, YTO TMOBBIIICHHE
KHMCJIOTHOCTH OTHOCHUTEJIBHO IOJYCTHUBIIMX IUIONOB cocTaBmwiio 25-60 %, B TO Bpems Kak B
MOJIHOCTBIO THUWJIBIX PpyKTax 3To yBenuueHue obuio 6omnee 100%.

Ha ocHOBaHWU BBINIEU3TIOKEHHOTO MOXHO OTMETUTh, YTO CTENEHb bpukca Takxke
yBeIUYMBaJIach C YBEIWYEHHWEM pacraga B oOpasmax. DTOT MPOIEcC MOXKHO OOBSICHUTH
paznoxeHreM 0oyiee KPYMHBIX KOMILJIEKCHBIX COCIWHEHUH WM MPEBpallleHHEM UX B PaCTBOPUMOE
CyXO0€ BEIIECTBO MO/ ICHCTBUEM Pa3NIOKEHHUs. Y MOMYCTHUBIINX WA TOTHOCTHIO THHIIBIX TIIOIOB
3TOT IPOLECC MPOTEKAET IIIyOKe.

Crnincok nureparypsl

1. banormanoBa, K.B. Bnusaue rHMmu s010HM u cmocoba oOpaOOTKM Ha KadyecTBO
npoaykiun. // banornanosa K.B. Azepbaiimkxanckas arpapaas Hayka, Nel, - 2019, - c. 184-187.
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V]IK 615.32:613.2
PA3BPABOTKA HOBBIX BUOJIOTUUYECKU AKTUBHBIX KOMILJIEKCOB
HA OCHOBE ITPUPOJTHOI'O ChIPbSI C HAITPABJIEHHBIM CUCTEMHBIM
JNEVMCTBUEM

I'. A. BenaBsuna
Ky3sbacckas rocymapcTBeHHas CEITbCKOXO3SMCTBeHHAs akanemusi, r. Kemeposo, Poccust

B coBpemMeHHON HayKe O MUTAaHUU — HYTPHUIIMOJIOTHH, OCHOBHBIM HANPABICHUEM SBISICTCS
pa3paboTKa CIENHUATN3UPOBAHHBIX TPOAYKTOB C TPUMEHEHHUEM MPUPOIHBIX OHOJIOTHYCCKH
AKTUBHBIX KOMILIEKCOB C HalpaBlIeHHBIM (YHKIIMOHAIBHBIM JeiicTBueM. B Poccun, kak u Bo BceM
MHpE B ILEJOM, C HCIOJb30BAHHEM HAyYHO-TEXHOJOTHYECKHMX U COLHUATbHO-DKOHOMUYECKUX
JOCTHKEHUH 0c000€ BHUMAHHE CTAJIO YACNSATHCS PAllMOHATU3AIMU MMHUTAHUS PA3TUYHBIX TPYIII
HAaceJICHHs, TPOPWIAKTHKE 3a00JICBaHWI AJIMMEHTAPHOTO XapakTepa, MPOJJICHUIO JKU3HU H
paboTocnocobHocTH [3, 4].

Jlyis perieHus: BhIIEHA3BAHHON MPOOIEMBI peau3yeTcsl pa3paboTka Crealn3HpOBAaHHBIX
MIPOJYKTOB, B TOM YHCJIC OMOJIOTHYECKH aKTUBHBIX JOOABOK K IMHUIIE Pa3IHYHON (QYHKIIMOHAIBLHOM
HampaBJIECHHOCTH C  HCMOJb30BAaHHUEM  PACTUTENBHBIX, TMPUPOJHBIX PpECypcoB  JieueOHO-
Mpo(UTAKTUYECKOTO Ha3HAYEHUS, MPEACTABUTEISIMU KOTOPOTO SBJISIOTCS: KOIIAYUH KOTOTh
(Uncaria Tomentosa); nuctesa mnepcuka (Prunus persica); tpub mmutake (Lentinus edodes),
axuHanes nypnypHas (Echinacea purpurea); xopa uBsl 0emnoit (Salix alba),; 3enensrii vaii (Camellia
sinensis).

C yueToM HOpPM pEKOMEHAYeMOH CyTOYHOW moTpeOHOCTH HaceneHus Poccuiickoi
@deneparii B MUMICBBIX BEIIECTBAX, OBUTH COCTABJICHBI TPU CHCIHAIU3UPOBAHHBIX MPOJIYKTa HA
OCHOBE HKCTPAKTOB YKa3aHHBIX pAaCTEHHI, ¢ 100aBIEHUEM MUKPOIJIEMEHTOB U BUTAMUHOB, a TaKXKe
0e3 uX BKIIIOUEHUS. BHOIOrn4ecKu aKTUBHBIE KOMIUIEKCHI COCTOSUTH U3 CIEAYIONUX KOMIIOHEHTOB:

1) 2KCTpaKT KOPHI KOMIAYheTro KOITS. 32 CYET BBICOKOTO COJIEPKAaHUS TAHWHOB, TaJUIOBOM
KHCIIOTBI W aJKOJIOWJOB TPUMEHSETCS KaK WMMYHOMOAYJIUPYIONIMMA, MPOTHUBOOIYXOJEBBIMH,
MIPOTUBOAJIEPTUYECKHH, MPOTHUBOBUPYCHBINH TmpemnapaT. Kopa Komaybero KOITs MO CBOUM
MMMYHOMOJYJIHPYIOIIIMM ~ CBOWCTBAM  IPEBOCXOJUT KCHBIICHb, JXWHAICIO, Tay JapKo,
3JIEYyTEPOKOKK U MHOTHE APYyTHE JIeUeOHbIE paCTCHUS;

2) DKCTpaKT JUCTa MEepcHuKa, TOKodeposa arerar, -KapoTUH M acKOPOMHOBas KHCIIOTA.
BroOKOMIUIEKC MO3UIIMOHUPYETCS KaK CIEUATN3UPOBAHHAS AHTHOKCUIAaHTHAS T00aBKa K TUIIE TS
3alUTBl OpPTaHW3Ma OT BO3JCHCTBUS CBOOOJHBIX PAJMKAIIOB WM TOBBIIICHHUS (DYHKIMOHATEHOM
AKTUBHOCTH UMMYHHOI cuctembl. DddextuBHOCTh BAJ[ OcHOBaHa Ha CHHEPTHUECKHUX CBOICTBax
OHMOJIOTMYECKH aKTHBHBIX BEIIESCTB IKCTPAKTA JIUCTA MEPCHKA;

3) 9KCTpaKThI IXUHAICH MyPIypPHOU, Iprba MIMHUTaKe, KOPBI BBl OCJION W 3EJIEHOrO Yas C
nobasiennem L-nmu3uHa, ButamMmuHoB B, Bo, By, C u E, nuaka nurpara, KBepreTHHa U PyTHHA.
D¢ddexTuBHOCTD M QYHKIMOHAIBHAS HAMPABICHHOCTH CIEIUATH3UPOBAHHOTO MPOAYKTa AOKa3aHbI
€ro BKJIIOYCHHEM B PAIMOH IMAIMEHTOB C OCTPBIMH PECIUPATOPHBIMUA BUPYCHBIMH WH()EKIIHSIMH.
[Ipuem ¢uroxommiiekca oOecreunBal CHIKEHUE KIMHUYECKUX MPOSBICHUN HH(MEKIIMOHHOTO
BHUPYCHOTO 3a00JI€BaHUs IIyTEM COKPAIICHUS JUIUTEIHLHOCTH OCTPOH (hasbl.

OOmiasi cxema TPOM3BOJICTBA OMOJIOTMYECKH AKTUBHBIX KOMILIEKCOB B KAlCYJIHPOBAaHHOU
(dhopme TipencTaBiIcHa Ha pUCYHKE 1.

TexHonornyeckue mapaMeTpbl MPOM3BOACTBA OMOKOMILIEKCOB Ha OCHOBE PACTUTENbHBIX
9KCTPAKTOB HCKIIOYAIOT BBICOKHE TEMIIEPAaTypHbIE PEKUMBIL. VICronb30BaHUE >KETATHHOBBIX
KHIIEYHOPACTBOPUMBIX ~ KamCyJ, Hapsay C [MaAsSIAMA TEXHOJOTHUYSCKHMH TapaMeTpamH,
3HAYUTENIPHO CHIDKAIOT PHUCK CHIDKEHHUS KadecTBa OMOJIOTMYECKH aKTUBHBIX J00aBKOB 3a CYET
MPEeIOTBPAILECHHUS MOMAalaHusl BIArd M KUcjaopoja. Takas TEXHOJOTHS MPUBOIUT K MHHUMAIBHOM
BO3MOKHOCTH PAa3BUTHUSI TUAPOIUTUUECKUX U OKUCIUTENbHBIX peakiuii [1, 2].
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TloaroroBka ChIPbA: IRCMEPTH3A COMPOBOIHTEIbHBIN JOKYMEHTOE,
VAOCTOBCPAIOMHX Ka9eCTEC H 0€30MacHOCTh

L\ J
Josuposasite (BIB¢MHBAHIE) B COOTBETCTEHH ¢ TEXHOTOTHYECKOMH KapTOH

!

Hpocemr—me: BHépOCH‘I’O 1 MM, HIMETbUCHHE, MOBTOPHOE MPOCEHBAHHE

L 4
Cuemneanne: V-00pasHBIN CMeCHTE b, | 9ac K3 pacyéra Ba 100 K cMecH.
Kontpoas katectsa

Kancyamposasne # 00¢CMBLTHEAHKE: KORTPOTB KANCY.1 MO MOKA3ATENAM
cpeaneit Maccsl (=5 %) H BRemHEero BHIA

l

Ynaxoexa, MaprHpOBKa, XpaHerHe: 36MeCAULE MPH KOMHATHOM TeMMmepaType
(e eamme 25 °C)B cYXOM, JAMHITEHHOM OT CBETa MOMEMIeHHH

Puc. 1. Cxema npou3BoacTBa OMOJOTHYECKH AKTHBHBIX 100aBOK
B KAICYJIMPOBAHHOM BH/I€

B coorBerctBun ¢ TpeboBanusmu TC 027/2012 «O Ge3omacHOCTH OTIEIBHBIX BHUIOB
CTNECIHANTM3UPOBAHHONW TMHUINEBOM MPOAYKIHWH, B TOM YHCIIE JHETHYECKOro, Je4eOHOro u
JUETUYECKOr0 MpO(QMIAKTUYECKOro MNuTaHus» [5], pa3paboTaHHble CHELHMATU3HPOBAHHBIE
MPOAYKTBl C HAIpPABJIEHHBIM CUCTEMHBIM JEHCTBUEM MPOILIIM CAHUTAPHO-TOKCUKOJIOTHYECKHMH,
CaHUTAPHO-TUTUECHUYECKHUI, OPTaHOJIEITUICCKIA U PU3UKO-XUMUYIECKHIA KOHTPOJIb.

TexHonOrust pacTUTENbHBIX OHMOKOMIUIEKCOB amnpoOMpOBaHa B  IPOM3BOJCTBEHHBIX
YCIOBHSAX Hay4HO-IIPOU3BOJICTBEHHOTO 00beauHeHus «Apt Jlaiid» (r. Tomck).

Crnucoxk nureparypsl

1. Tlo3nnsikoBa, O.I'. TexHomorus nepepabOTKH PACTUTEIBLHOTO CHIPbS B OHOJIOTHYECKU
AKTUBHBIM TPUPOIHBINA KOoMIUIEKC JeueOHo—podunakTuueckoro HazHaueHnus / O.I'. Tlo3nHskosa,
I'.A. benaBuna, A.H. ABctpuesckux, B.M. ITo3usikoBckuii // Bectauk FOYpI'Y. Cepus «llumessie
u 6uorexHonorum». —2019. — Ne 3. — C. 68-76.

2. Tlo3mgnasikoBa, O.I'. HoBbIM (QYHKIIMOHATBHBIA TPOIYKT HMMYHOMOIYJIHPYIOMIEH
HaNpaBICHHOCTH Ha OCHOBe HKcTpakta nepcuka / O.I. Ilo3mnsakoBa, I'.A. bemaBuna, A.H.
ABctpueBckux, B.M. Tlo3uskoBckuii / TexHOIOTHS M TOBapOBEIEHNE WHHOBAIIMOHHBIX MUIIEBHIX
npoaykToB. —2019. — Ne 6. — C. 50-55.

3. Ilo3uskoBckuii, B.M. IlumieBbie UHTpeAMEHTH M OMOJIOTHUYECKH aKTHUBHBIC T00aBKU /
B.M. Ilo3nskosckuii, O.B. Uyrynosa, M.1O. TamoBa. — M.: UHOPA-M, 2017. — 143 c.

4. TlpocekoB, A.FO. IlumeBas OMOTEXHOJOTHUS TPOIYKTOB W3 CHIPhS PACTUTEIHLHOTO
npoucxoxaenus: YuyeOuuk / A.FO. IIpocekoB, O.A. Hesepoa, I'.b. Ilumukos,
B.M. Ilo3nskoBckuit. — KemMepoBo: KeMepoBCckuii rocygapcTBEHHbIM YHHBEPCUTET, — 2-€ H3].,
nepepad. u gom. — 262 c.

5. Texumdeckuit permamenr TC 027/2012 «O 0e30mMacHOCTH  OTICIBHBIX BHUJIOB
CHEIMATM3UPOBAHHON TMHUIIEBOW MPOAYKIUU, B TOM YHCIE JTUETHYECKOro, JEe4eOHOro u
JUETHUYECKOr0  MPOQWIAKTHYECKOro MHTaHus»: yTB. pemeHuem Cosera EBpasuiickoit
9KOHOMHYECKUN KoMuccuu oT 5 utoHsA 2012 r. Ne 34. — 26 c. [DnexTpoHHBIN pecypc]. — Pexxum
nocryma: http://docs.cntd.ru/document/902352823.
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VIK 577.325
OIIEHKA IMTPOTEKTOPHBIX BO3MOXKHOCTEHN MATPHIBI XUTO3AHA 11O
OTHOIIEHMHIO K KOJVIAI'EHA3E ITPU AICOPBIHMOHHOU UMMOBUWIN3 AU

T. H. bensieBa, M. I'. XousaBka, B. I'. ApTroxos
BopoHexckuii rocy 1apCTBEHHBIM YHUBEPCUTET, T'. BopoHex, Poccus

[Iporeonutuueckue (epMEeHTHl IMIUPOKO MPUMEHSIOTCS B CaMbIX pa3HBIX OTPACAX
JeSTENIbHOCTH YeJoBeKa. B MuieBoil mpoMBIIIIEHHOCTH IPOTea3bl UCIONb3YOTCS Ul YIyUIIeHUs
TEXHOJIOTHYECKHUX CBOMCTB U yBEIMYEHHS BBIX0JA TIPOAYKIIHH.

Komnnmarenasa siBisieTcst OJTHOUM W3 HanOoJiee MEPCICKTUBHBIX B JIAHHOM 00JIACTH MpoTeas 3a
c4€T CBOEH BHICOKOHM CHEIU(PUIHOCTH K KOJIAareHy, BXOSIIIEMY B COCTaB COCTUHUTENbHBIX TKaHEH
M OTBETCTBEHHOMY 32 TIPOYHOCTh KpPAaCHBIX MSCHBIX NpOAyKTOB. IlomMumMo  MsicHOU
MPOMBIIIJICHHOCTH, OHAa MPHUMEHSETCSs B TMHUBOBAPEHUM IS OYHUIICHHUS THMBa OT OEJIKOB,
o0ycraBIMBaOINUX MOMYTHEHHE, U cTa0uin3anuu nusa [ 1, 2].

[Ipumenenune pacTBOpUMBIX (HOpM (PEPMEHTOB OCIOKHEHO MX OBICTPON WHAKTHUBALUEH B
pe3yJibTaTe MpOTEOJH3a, a TaKKe 3HAYUTEIBHON MOTEepei aKTHBHOCTH TPHU OTKIOHEHUH (HU3HKO-
XUMHYECKHX TMapaMeTpOB PEaKIIMOHHON cpeAbl OT ONTUMAlbHBIX 3HaueHud. MMmoOmnusanus
SH3UMOB Ha HEPACTBOPHMBIX HOCHTEISX MO3BOJISIET MOBBICUTh MX CTAOMIBHOCTB, PACIIMPHUTH WIIH
CABHUHYTh 30HY ONTHUMAJbHBIX 3HAYCHUH (DU3UKO-XMMHYECKHX MapaMeTpoB cpeabl. Bridop
HOCHUTEIIS U crioco0a MMMOOWMITU3AIMH ONPEEIIsieT CBOMCTBAa reTepOreHHOro Onokaranmsaropa. B
3aBUCHMOCTH OT YCJIOBUH MpeArnoigaraeMoil o06aacTy MpUMEeHEHHUs Ipernapara, keIaTeIbHBIMU WK
HEOOXOMMBIMU MOTYT OBITh Pa3JIMYHbIC N3MEHEHHS ONITUMYMa (YHKIIMOHUPOBaHUs GepmenTa [3].

[lepcieKTUBHBIM W IIMPOKO HCIOIB3YEMBIM IS MMMOOWIIM3ALUKA TPOTea3 HOCUTEIEM
SBJIAETCS XMTO3aH — JCAlUTUIMPOBAaHHAs TNPOU3BOAHAS XUTHHA, OO0Jajamomias CBOMCTBaMU
nonuanekTponuta [4]. XuTo3aH SBISETCS HETOKCHYHBIM, OMOCOBMECTUMBIM U OHOpa3iaraeMbIM
MOJTUMEPOM, KOTOpBI 007amaeT aHTHOAKTEpUANbHOW, (QYHTHIMIHOW M IMPOTUBOBHUPYCHOU
aKTUBHOCTBIO, PAJHONPOTEKTOPHBIM  JeWCTBUEM (TPEMMYIIECTBEHHO HHU3KOMOJEKYJISIpHbIE
¢dopmbl). OcoOEHHOCTH XHMHYECKOTO CTPOCHHSI XHTO3aHA MO3BOJISIOT HCIIONIB30BAaTh €ro s
pPa3IUYHBIX TUIOB HMMMOOWIM3aLMU (EPMEHTOB: aJCOPOLIMOHHOW, KOBAJICHTHOMW, MyTEM
BKJIFOUEHHUS B refib [5-8].

Hamn ObLIH HUCCIIEIOBAHBI (hbUBUKO-XMMHUYECKHE CBOIiCTBa cBOOOIHO u
MMMOOHMIIN30BaHHON Ha MaTpULE CPEIHEMOJEKYJSPHOTO U BBICOKOMOJEKYJSIPHOTO XHMTO3aHOB
KOJUIareHa3bl U OLEHEHbl MPOTEKTOPHbIE BO3MOKHOCTH MATpHUIBl XUTO3aHA MO OTHOUICHHUIO K
(bepmeHTy.

I'eTeporennsie  OWOKaTanmM3aTOpbl  ObBUIM  TIOJYYEHBI  METOJOM  aJCOPOIIMOHHOMN
MMMOOHMIIN3AIUHN KOJIareHa3bl Ha KUCIOTOPACTBOPHMBIX cpeaHeMoinekyisipaoM (Mr = 200 k/la,
CTerneHb JeaneTuanupoBanusi — 82 %) u BbeicokomoiekyapHoM (Mr = 350 x[a, CJl = 94.85 %)
XuTo3aHax. bbula M3yyeHa 3aBUCMMOCTD MPOTEONIUTUUECKON aKTUBHOCTH CBOOOIHOM KoJIIareHas3bl
U TIOJyYEHHBIX Te€TEepOreHHbIX OHOKaTaau3aTopoB OoT pH cpensl M Temmeparypbl MHKyOauuu, a
TaKKe MCCIeI0OBaHa 3aKOHOMEPHOCTh TEPMOMHAKTUBAIIMM OO0pa3LOB MpPU SKCTPEMalbHbIX
temneparypax (80 u 90 °C). B xauecTse cyOcTpara Ul TUAPOIN3a BEICTYIIAN A30Ka3€HH.

Karanutuueckass akTHBHOCTh CBOOOJHOM M MMMOOHMIM30BAHHOM Ha MaTpHIle XUTO3aHA
KOJITareHas3bl B 3aBUCHMOCTH OT TeMIIEpaTyphl ObllIa 3apeTUCTPUPOBaHA B nuana3oHe ot 25 10 90
°C mocne 120 MuHYT MHKYyOaluu. Y CTaHOBIEHO, YTO TEMIEPAaTYPHBII ONTUMYM JJIsl PaCTBOPUMON
KoJulareHasel HaOmomaercss mnpu 37  °C, nmng  WMMOOWIM30BAaHHOW  KOJUTareHasel  Ha
CPEIHEMOJIEKYJIIPHOM M BBICOKOMOJIEKYJIsipHOM xuTo3aHax — rpu 40 °C. ITocne unky6armu npu 70
°C ¢epmeHTbl, cOpOMpPOBaHHBIE HA BBICOKOMOJIEKYJISIPHOM U CPETHEMOJIEKYJISIPHOM XUTO3aHaX U
HATHBHBIM COXPAHSIM COOTBETCTBEHHO 65, 58 1 53 % kaTanuTHueckoi CioCOOHOCTH.

HccnenoBanus 3aBUCUMOCTH IPOTEOIUTHUECKON aKTUBHOCTH OT pH cpenbl mpoBOAMIHN TIPH
37 °C, Bpems wuHKyOammu coctaBisio 120 mwunyt. IlokasaHo, 4TO MakCUMyM AaKTHBHOCTHU
HaTUBHOTO (epMeHTa Habmomaercs mpu 3HadyeHuun pH, paBHom 7.5. MmmoOwnu3oBaHHash Ha
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CPEIHEMOJIEKYJISIPHOM M BBICOKOMOJIEKYJISIDHOM  XHTO3aHaX  KoJulareHa3a  OKa3ajlach
BBICOKOAKTUBHOM B nuamazoHe pH ot 7.0 go 7.5. AkTuBHOCTH (epMeHTa B CBOOOAHOM U
MMMOOMIM30BAaHHOM COCTOSIHUSIX 3aMeTHO cHusmiach npu pH 8.0. IIpu pH 9.0 pactBopumas u
MMMOOMIIN30BaHHAsl Ha CPEIHEMOJIEKYJIIPHOM M BBICOKOMOJIEKYJIIPHOM XHUTO3aHaX KOJUIareHasa
Obly1a MOJIHOCTHIO NTHAKTUBUPOBAHA.

HccnenoBanue 3aKOHOMEPHOCTEM IPOLIECCOB TEPMUYECKONW MHAKTHUBALMHU KOJUIAr€Ha3bl,
CBOOOTHOW ¥ MMMOOWIN30BAaHHON HAa MAaTPHUIAX KUCIOTOPACTBOPHMBIX XHTO3aHOB, ITOKA3aJI0, YTO
HaTMBHAs KOJIJJareHa3a CHUXKAeT CBOIO KaTaJMTUYECKYIO0 crocoOHOCTh Ha 84 % moj nedcTBHEM
80 °C mocne 10 mumuyt wHKyOamuw, mocie 60 MuHYT HarpeBaHus (HEPMEHT NOJTHOCTHIO
MHAKTHUBHPOBAH. DH3UM TEpsIeT CBOIO aKTUBHOCTH Oosiee ueM Ha 90 % mpu 90 °C. AHanu3 KpUBbIX
TEPMOMHAKTUBAIIMHM KOJUIAr€HA3bl IIOKa3aj, 4YTO WMMOOMIM3anus (epMeHTa CYIIECTBEHHO HE
OBBIIIAET €r0 TEPMOYCTOWYMBOCT Tpu Temmeparypax 80 u 90 °C 1o CpaBHEHHIO ¢ HATHBHBIM
SH3MMOM:  KOJUlareHa3a, HMMOOMJIM30BaHHas Ha  MaTpUle  CPEAHEMOJIEKYJSIPHOIO U
BBICOKOMOJIEKYJISIPHOTO XWUTO3aHOB, NPAaKTHUYECKU TOJHOCTHIO MHAKTUBUPOBAaHA B yCIOBHAX 80 n
90 °C.

[losryyeHHBIE B XOJI€ HCCIIENOBAaHUS JAHHBIE MO3BOJSAIOT CHENIATh CIEAYIOIIHE BBIBOJBI.
NMMoOunuzanuss KoJlareHasbl Ha MaTpUllaX XWTO3aHa MPUBOJUT K CABUTY ONTUMYyMa
(YHKIIMOHMPOBAaHUS B CTOpPOHY Ooisiee Bbicokux Temmeparyp (oT 37 mo 40 °C). OnrumanbHoe
3HaueHue pH nns HatuBHOrO (epmeHra coctaBuio 7.5, a g COpOMPOBAHHOTO Ha MaTpULAX
XuTo3aHa 3H3uMa — 7.0-7.5. UMMoOuIu3amus KosiareHasbl Ha KUCJIOTOPAaCTBOPUMBIX XUTO3aHAX HE
MPUBOJUT K 3aMETHOMY IOBBIIIEHHIO TEPMOCTAOMIBHOCTH OnokaTanu3aropa mnpu 80 u 90 °C.
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YK 664.66
INEPCIIEKTHUBbBI UCITOJIB30OBAHUS PA3JIMYHBIX BUTOB MYKH
B XVIEBOIIEKAPHOU ITPOMBIIIVIEHHOCTH

N. A. llankuna, A. A. boGsipeBa
Cankr-IlerepOyprekuii nonurexundeckuii yauusepcuret [lerpa Benukoro,
r. Cankr-IlerepOypr, Poccus

B nocnennue roapl yXyAlIeHUE 3KOJIOTHYECKOTO COCTOSIHUS OKPY’KAIOLICH CPElbl, 4acTble
CTpecChl, HENpaBWIbHOE MHTaHWE M  HecOaJaHCUPOBAaHHOCTh  XHMMHYECKOTO  COCTaBa
CYILIECTBYIOIIHUX NMPOAYKTOB SIBJISIIOTCS OCHOBHBIMHA IIPUYMHAMH YXYZIIICHHS 310POBbs 4EJIOBEKA:
pa3BUTHS CaxapHOro aMadera, CepAeYHO-COCYIMCTBIX 3a00JeBaHUMM M HapyLIeHHs OOMEHHBIX
nporeccoB. B 3Toii cBs3M nepes] MUIEeBON HHIYCTPUEH CTOUT aKTyalibHasl IpodieMa MpOr3BOCTBA
MPOAYKTOB MHUTAHUS C TOBBIIICHHOW NHIIEBOW IEHHOCThIO. OIMH M3 CIIOCOOOB €€ pelieHus —
o0oraiieHle MUILEBbIX MPOIYKTOB (PYHKLMOHAIBHBIMU MHTpenueHTaMu. CrenuaiucTsl B 00JacTu
[IUTaHUST PEKOMEHIYIOT yBEIUYMBATh B CIELUAIU3UPOBAHHBIX NPOAYKTaX KOJIUYECTBO IMMILEBBIX
BOJIOKOH, BHUTaMHMHOB, MHHEPAJIbHBIX BEILECTB, IOJMHEHACBIIEHHBIX >XUPHBIX KHCIOT, MPO- M

MPEOMOTHUKOB.
VIMeHHO MO3TOMY B MOCJEAHHE TOJbl BEAYTCS AKTUBHBbIE pa3pabOTKU (PYHKLIMOHAIBHBIX
MUIIEBBIX MPOAYKTOB B XjeOomekapHod mnpombinuieHHocTH [1]. Xne6 — oaMH U3 caMbIX

pacnpoCTpaHEHHBIX MPOAYKTOB MHUTAHUS, OJHAKO HE SIBJISETCS TMOJHOLUEHHBIM MO XUMHUYECKOMY
cocTaBy. JTy mpobiemMy pemarT A00aBlIeHHEM B pelenTypsl xjeba (QyHKIIMOHAIBHBIX
WHTPEUEeHTOB. Pa3paboTYNKU HOBBIX BHJIOB MUIIEBBIX MPOJYKTOB PEKOMEHIYIOT MCIIOJIB30BATh B
KadecTBe 00oraTutenell pa3IndHbIe BUJIbI MMUIIEBOTO CHIPHS [2].

OpHa U3 MEepCreKTUBHBIX TPy (YHKIIUOHATBHBIX UHTPEAUEHTOB — PACTUTENHHOE CHIPHE.
D10 00YyCIOBICHO TE€M, YTO B 3aBHCHUMOCTH OT BHJA PACTUTEIHHOE CHIPhE COJEPIKUT OOIBIIOE
KOJIMYECTBO IIEHHBIX BEIIECTB: MaKpO- U MHKPOIJIEMEHTOB, IMHUIIECBBIX BOJOKOH, MOJIH(EHOJIOB,
OpPraHMYECKUX KHUCIIOT, BATAMUHOB, O€JKOB U mp. B mocnennue rojsl HaubOIbIIUM MOTEHLIUATIOM
00J1a/1a10T PKCTPAKTHI M MOPOIIKU U3 TUKOPACTYIIETO ChIphsi. ECTh oTedecTBeHHbIE U 3apyOeKHbIe
pa3paboTKN TEXHOJIOTHH TPOU3BOACTBA XJIeO00yTOUHBIX U3ENUI ¢ MCIIOIF30BaHIEM TOPOIIIKA U3
IJI0JI0B psSIOMHBI OOBIKHOBEHHOU (Sorbus aucuparia L.), depemyxu (Prunus padus), TIoa0B
IIMTIOBHUKA, BHICYIIEHHBIX U U3MEIbUEHHBIX BET€TaTUBHBIX YaCTEH MSTHI IEPEYHON, OTyBaHUHUKA U
np. Mcnonb3yembie 100aBKH CIIOCOOCTBYIOT YCKOPEHHUIO MPOIIECCOB OPOKEHUS TeCTa U MOBBIIMIAIOT
MUIIEBYIO IIEHHOCTb TOTOBOM MPOIYKIMH [3].

Hapsiny ¢ nukopacTymmM ChIpbeM UCHOIB3YIOT MYKY Pa3iMYHbIX BUIOB HETPAJAULIMOHHBIX
KyJbTYp: MYKY U3 CEMSH 3€pHOOO0OOBBIX — COHM, UEUEBHIIBI, JIIONHKHA, (paconu, ropoxa, MyKy U3
CeMsH aMapaHTa, u4ua, copro. [Ipy UCHOIB30BaHUU MYyKH W3 TIICHHUIBI TPOU3BOIUTEIIN
oOorameHHplXx  XJeO0OOYJIOYHBIX  HW3ICITWH  3a4acTyl0  MPEANOYUTAIOT  HCIIOJIh30BAaHHE
LEeTHbHO3EPHOBON MYKH.

Cuutaercs, 9To0 MyKa IIEIbHO3EpHOBast 000iHAsT — 3TO MPOIYKT MOMOJA, HE MPOIIEIIIAN
yepes CuTa.

Tun Myxu ompezensercs IOCTaTOYHO MPOCTO — €€ I1eNeBbIM HazHaueHueM. [lmeHndHyio
MyKy IeNAT Ha TpU THIA: XJjeOomekapHas - TUN JUIsl BBIIEUKH XJeba, OOIIero Ha3HAYCHHS,
KOHJUTEPCKAst - MPUTOTOBIICHUE CIAJKUX MYYHBIX m3aeiauii. CTOUT yNOMSHYTh, YTO MIICHUIHAS
MyKa BBICOKOTO KaueCcTBa HE MMEEM KPHCTAJIbHO OEJIOro 1BeTa, ee LBET OJMXKe K I[BETY CIOHOBOM
KOCTH, HEMHOTO KpaxmallbHasi Ha OIIyTb, HO MPU 3TOM JIOJDKHA MMETh XapaKTEPHBIM XpPYCT MpH
C)KFMaHHUH.

B nocnennee Bpems Bce 0oJbliie J10/eii BEIOMPAIOT 340pOBbIE MPOAYKTHI uTaHus. OHU U3
HUX — XJIe000YyJIOUYHbIE U3/ENUs U3 IeIbHO3EPHOBON MYKH, MOJYYEHHOW OJHOKPATHBIM MOMOJIOM
HEOUHUIICHHBIX 3¢peH. Takas Myka He MMeeT IIUPOKOTO MPUMEHEHHUS MPH MPOU3BOJCTBE CIOOHBIX
xJ1e000yIOUHBIX H3/ETHNH, TaKk Kak He 00JiaJaeT MPUBBIYHON BO3AYIIHOCTHIO M HE TaK XOPOLIO
noHUMaeTcs, kKak Oenas. [Ipu sToMm LenpHO3epHOBAs SABIsETCS 0oJiee MOJIE3HBIM MPOTYKTOM, TaK
KaK B €€ COCTaB BXOJST MOJHOCTBIO MEPEMOJIOTHIE 3epHA C 000JIO0YKOM, cofepiKaliue KIeT4aTKy,
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KoTopasi HeoOXxoauma HJsi Xopomied paboTel cucTembl mNumieBapeHus. llenbHo3epHOBas Myka
OTIIUYAETCS OT MYKH OOBIYHOTO OENoro copTa BHEIIHMM BHIOM, BKYCOM, OCOOEHHOCTSMHU B
MPUTOTOBJICHUU W TIOJIE3HBIMU CBOMCTBaMH. TepMHUHA LEIbHO3EPHOBAs MyKa B CTaHAapTax
Poccuiickoit @enepaunu B Hacrodmiee Bpemsi He cymectByeT. OtmenpHoro ['OCTa Ha Hee
TOXE HET.

[IpenmyiecTBOM 1IETFHO3EPHOBOM MYKHU B TOM, 4TO OHa Oorara suramunamu Bl, B3 u BS,
a Takke puOoduiaBHHOM W (oylaTaMu; COJCPKHUT OOJBINE JKeje3a, KaubIus, OelKka W JPYyTrux
MATATEJIbHBIX BEIIECTB, YEM IMIIEHUYHAs MYKa BBICIIETO COPTA.

B o3Toif CBS3M aKTyallbHBIM SIBIISUIOCH TMPOBECTU HCCICAOBaHUS (PU3UKO-XUMUYECKUX
MoKa3aTesie KadecTBa LETbHO3EPHOBOM MYKH OTEUYECTBEHHOTO IPOM3BOJIUTENS U CPABHUTH C
aQHAJOTMYHBIMM MOKAa3aTeIsIMA MYKH BBICILIETO copTa. MccienoBanu KpynmHOCTh OMOJIA pPa3IMYHbIX
BUJIOB MYKH C TOMOIII0O CUTOBOTO aHANM3a: MYKH MIICHHYHOHN XJjeOoneKkapHO! eTbHO3epHOBON
«®Dpanmysckas mTydka» (3AO «KomOunat xnebonpoaykTtoB CTapOOCKONBCKHI») W MYKH
NIeHnYHOM xsebonekapHoil Beicuiero copra (OO0 «Pycckue MenbHULIBI).

KpynHocTh moMona sBIS€TCS MOKa3aTeleM KadecTBa MYKH M PErJaMEHTHUPYETCs
HOPMaTUBHBIMU JOKyMeHTaMu. OHa OKa3bIBaeT BIMSHUE HAa OPraHOJENTHYECKUE TOKa3aTean
TOTOBBIX U3JEITUM.

Pesynbrarhl uccienoBanus KPYIMHOCTH ITOMOJIa MYKH MIIIEHHYHOHN BBICIIETO COpTa U 000HWHOM
Mpe/ICTaBICHBI B TAOIUIIE.

Taoauma 1

Pe3yabTaThl HeceI0BAHUA KPYIHOCTH IOMOJIa MYKH

Pasmep uacTHIl Briciumii copt Myku LlenpbHO3€pHOBAS MyKa
macca, T MaccoBas mois, % macca, T MaccoBas mois, %
bonee 0,5 mm - - 0,7+0,1 1,3+0,3
Ot 0,5 10 0,25 MM 0,2+0,1 0,4+0,2 5,9+0,2 11,8+0,5
Menee 0,25 mm 49,8+0,3 99,5+0,6 43,4+0,5 86,2+0,5

Kak BuAHO, y MIIEHUYHOW MYKH BBICIIETO COpTa OOJBIIYI0 YacTh COCTABISIOT YAaCTHUIIBI C
pasmepom meHee 0,25 mMM. Y 000iHON MPUCYTCTBYIOT Oojiee KPYMHBIC YACTHUIIBI, YTO SIBIISIETCS
HOPMOM ISl JAHHOTO COPTa MYKH.

UpesMepHO TOHKHI MOMOJ HEXenaTeleH B Ipolieccax XJieOomeyeHus, Tak Kak obimamaer
HU3KOW BJIArOMOTIOTHUTEILHON CITIOCOOHOCTHIO M CIUIIKOM CWJIBHON KJIIGHKOBHHOHM, B PE3yJIbTaTe
Yero M3JeNus MOIy4aloTCs KECTKUE, UMEIOT Malblil yAEeTbHBIA 00beM U OBICTPO BBICHIXAIOT. TecTo
U3 MyKHd C KPYHHBIMH 4YacTHIIAaMH O0O0JaJaeT TOHMKEHHOW CIOCOOHOCTBhIO K (pepMeHTaIuH,
COpaKMBAHUIO JIPOXIKAMH.

[To pesynbraTaM NpOBENEHUS HKCIEPUMEHTA TaKXKE€ MOXKHO OTMETHUTh, YTO KPYIHOCTH
MOMOJIa YJIOBJIETBOPSIET TPEOOBAHUSAM, 3asBICHHBIX B HOPMATHUBHOW MOKYMEHTALUU JUISI MYKH
MILIEHUYHOM.
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VJIK 615.074
CPABHEHUE KUPHOKHCJIOTHOI'O COCTABA HEPA®MHUPOBAHHOT O
A PAOMHUPOBAHHOT'O MOJACOJHEYHBIX MACEJ

M. A. bonrora, H. JI. Kneitmenona, 1. H. bonrosa
BopoHexckuii rocy1apCTBEHHbIM YHUBEPCUTET HHXKEHEPHBIX TEXHOJIOTHM, T. Boponex, Poccus

[TonconHeyHoe Macino — TPaTUIMOHHBIN 0a30BBIM MPOAYKT MJs 3A0POBOTO MHUTAHUS
HaceleHWs. B cocraB Macina BXOAAT amwiIriaunepudsl u  (docomunuasl. [lorpebicHue
MOJICOJIHEYHOT'0 Macja U30 BCEX pacTUTENbHBIX Maceln B Poccun coctasnser okoino 70 %.

B HacTosee BpeMsi MPOMCXOAMUT COKpaulleHue ero mnpousBoxactsa [1]. IlpeswimieHue
KOJIMYECTBA MOTPEOJICHUS KUPHBIX KHUCIOT CIIOCOOCTBYET pasNuyHbIM 3aboneBaHusiM. [loaromy
HE0OXOMMO KOHTPOJHUPOBATh COJEPKAHUE M COCTaB >KMpa B IMHILEBBIX MNPOAYKTaX. AHau3
JUTEPATYPHBIX UCTOUHUKOB MOKa3aJl, 4TO 0KOJIO 60 % COCTaBISAIOT HEBUAUMBIE KUPHI [2].

JKupbl SIBISIFOTCSI ICTOYHUKOM JHEPTUH, IMO3TOMY WX HEOOXOIUMO MPHUMEHSTH B PAllHOHE
MUTaHUS A MOXYACHHUS U Habopa MBIIIEYHONH MAacCChl, MPOJOHKUTEILHOCTH KU3HU. OHH MOTYT
ObITh OMACHBIMH WJIM IOJIE3HBIMH, CIIEJIOBATEIbHO, B PAlMOH IHUTAaHUS YEJOBEKa BKJIIOYAIOT
HEO0OXOUMBIE KUPHBIE KHUCIOTHI.

B kauecTBe ChIpBS A1 IPOU3BOJACTBA Macja MCIONb3YIOT BBICOKOMACIWYHBIE CEMEHa
MOJICOJIHEYHHKA C coJiepkaHueM macina a0 60 %. Beinenenue moacoiHeYHOro Macia MoIy4aroT ¢
MTOMOLIBIO ABYXKPATHOT'O XOJIOHOTO MPECCOBAHMUS.

Jna ynydiieHus: OMONOTMYECKON IIEHHOCTH, MOTPEOUTENbCKUX CBOMCTB IMOACOTHEYHOE
MacJio nojaBepraioT padhuHarmu. OCHOBHBIM HEIOCTATKOM pa(HHAIIUY SBIISIETCS MaJ0€ KOJTUIECTBO
OMOJIOTMYECKH aKTHBHBIX BEIIECTB U aHTUOKCHAAHTOB, KOTOPHIE MPUIAIOT MACIy yCTOHYHMBOCTH
TP XPAHCHUHU.

Ilenp uccnemoBaHWs — OMNPENCNIUTh >KUPHOKHUCIOTHBI COCTaB HEpaQUHUPOBAHHOTO H
padUHUPOBAHHOTO MOACOTHEUHBIX MaCEIL.

3anayeil SBISETCS CPAaBHEHUE HACBHIIIEHHBIX U HEHACHIIIEHHBIX KUCIOT B padUHUPOBAHHOM
1 HepapMHUPOBAHHOM TIOJICOTHEYHBIX Macax.

Jlia onpeneneHust >KUPHOKUCIOTHOT'O COCTaBa UCCIIEYyEMbIX Maces MPOBEIN UCCIIEOBAHUS
METOJZIOM Ta30)KMIKOCTHOM Xpomartorpaduu [3]. PesynbraThl ompeneneHHsl >XUPHOKHCIOTHOTO
cocTaBa paUHUPOBAHHOTO M HEPaPUHUPOBAHHOTO IOJICOJIHEYHBIX Maced Mpe/CTaBIeHbl Ha
pucyHke 1.

AHanu3 pucyHka | TmoOkazaj, 4YTO KOJMYECTBO MAJIbMUTHHOBOW, MAaprapMHOBOM,
MaTbMHUTOJICHHOBOM, OJIEMHOBOW W JIMHOJEBOW KHCIIOT COBMAJAET C JUTEPATYPHBIMHU JaHHBIMH.
HauGonbiiee KoIM4YecTBO KUPHBIX KUCIIOT, TAKUX KakK MaabMUTHHOBOHU (6,173 %), cTeapuHOBOi
(3,067 %), oneunoBoit (21,522 %), nuHoneBoil (66,408 %) conmepkutcs B HepapUHUPOBAHHOM
00BEKTE UCCIIEIOBAHUS.

N3BecTHO, UTO TMHOJIEBAS] KUCTIOTA SIBJSIETCS OCHOBHOM MO COAEPIKAHUIO g B UCCIIETYEMBIX
oObekTax [4]. KonmnuecTBO MOHOHEHACHIIIEHHBIX M MOJWHEHACBHIIIEHHBIX JKHPHBIX KHUCIOT B
MOJICOJTHEYHBIX Macyax OOJbIlle, YeM HACHIIICHHBIX JKUPHBIX KUCJIOT, YTO CBUJICTEILCTBYET O
MOJIE3HOCTH NpoAyKTa. TakuM 00pa3oM, BO BCEX H3y4aeMbIX O0pa3lax Maced MHpPUCYTCTBYIOT
pa3IUYHbIE BUABI KHCIOT, HO MOJWHACBHIIEHHBIX XUPHBIX KUCIOT OOJble B HepahUHUPOBAHHOM
nojacoNHeyHoM Macnie (cocraBisier 67,642 %), 4TO 3aBHCHT OT cHocoda TMOJTy4YeHHUs.
Copepxaiuecss B HUIX O U ®3 BXOJAT B KJICTOYHBIE CTPYKTYphl OpraHU3Ma, 4TO CIIOCOOCTBYET
CHIDKCHHIO  PHCKAa  BO3HMKHOBEHMSI ~ OHKOJIOTUYECKHMX  3a00JIeBaHMH UM TMOBBILICHUIO
COIMPOTHUBIIIEMOCTH OpPraHU3Ma K MHPEKIUAM pa3Horo pona. [Ipuem Takux KUCIOT CIOCOOCTBYIOT
MOJIyYEHHUIO OPraHu3MOM YeJIOBeKa aHTHOKCHJIAHTOB, KOTOpble Ooratbl TokodepogaMu Hu
KapOTHHOUJIAMH, YTO O0YCIaBIMBACT UX OUOIIOTHYECKYIO IIEHHOCTb.
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Puc. 1. HacbllmeHHbIe JKUPHbIE KUCJI0THI HePaMHUPOBAHHOTO M paMHUPOBAHHOI 0
MOJACOJTHEYHOr 0 MacJia
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pecypc]. M. : Crangaptuadopm, 2013. — 11 c. - https://internet-law.ru/gosts/gost/56502/. - [lata
obpamenus: 17.09.2020.

4. N3ydeHne >KUPHOKHCIOTHOTO COCTaBa PACTUTEIbHBIX Macel M MAacCisHBbIX IKCTPAKTOB
dapmanesrrueckoro HazHadeHus metogamu KX u MKC / O.B. TpuneeBa, A.W. CnuBkun //
CopOuuonnbie U XpomaTtorpaduueckue nporeccsl. - 2016. - T. 16, Ne 2. - C. 212-219.
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YK 664.952
HEPCIHHEKTUBBI PABPABOTKHU PBIBOMSACHBIX KOJIBAC

. B. ByGsipb
[Tonecckuii rocy1apcTBEHHBINH YHUBEPCUTET, T. [Iunck, Pecriybnuka benapych

Pemratoryto ponms B oOecreYeHMH TMPAaBHIBHOTO (DYHKIIMOHUPOBAHHUS YEIOBEYECKOTO
opraHu3mMa urpaer nuraHue. VMIMeHHO OT ymoTpeOiseMbIX B MUILY NPOAYKTOB 3aBUCHUT TO,
HACKOJIbKO OyJyT yIOBIIETBOPEHBI (U3UOJOTMUYECKUE IOTPEOHOCTH denoBeka. M3BecTHO, uToO
pamyoH JOJKeH OBITh BeCchbMa pPa3HOOOpPa3HBIM M BKIIOYATh B CeOS TMPOIYKTHI Pa3IMIHOTO
MIPOUCXOXKACHUS KaK PaCTUTENBHOIO, TaK U )KUBOTHOTO, U T€ U JAPYTHUe HE MOTYT OBITh OJHOCTBHIO
WCKITIOYEHBI U3 TUTaHUsI, BCIEACTBHE COACPKAHUS B HUX YHUKAJIbHBIX HYTPUEHTOB.

Opnako, cpaBHUBas OOINYI0 IHTATENbHYIO IIEHHOCTh MPOIYKTOB PACTUTEIBHOTO U
’KHUBOTHOTO MTPOUCXOXKICHHUS, MTOCTIeIHUE, 0€3yCIIOBHO, IUANPYIOT. VX TI01€3HOCTh 00yCIOBJICHA, B
MEPBYIO OUEpelb BBICOKUM COJEpKAHHEM OEIKOB, IPH 3TOM OHU IO COCTaBy, B OOJNbIIEH CTENEHH,
COOTBETCTBYIOT O€JIKaM YeJIOBEYECKOro opraHu3Ma. Bricokas muiieBas IIEHHOCTh 00eCTieunBaeTCs
TaKkK€ HAJIMYMEM B HUX OOJIBIIOTO KOJWYECTBA >KUPHBIX KHUCJIOT, MHHEPAIbHBIX BEIICCTB,
BUTAaMHHOB ¥ ()€PMEHTOB.

[Tponykiusi, U3TOTOBJICHHAS] U3 CBHIPBSl JKUBOTHOTO MPOUCXOXKACHUS, MOIB3YETCS CIPOCOM
CpeIu HaceleHMs, OCOOEHHO KoiOacHble U3/ENUs, KOTOpPbIE BBIMYCKAIOTCS B IIUPOKOM
aCCOPTHUMEHTE U MPAKTHYECKU CIIOCOOHBI YIOBIETBOPUTH Pa3HOOOPa3HbIe BKYCOBBIE MTPEANIOUTEHUS
noTpeduTenei.

PeiHOK ~ KkOmOacHBIX ~ W3IENMA  SBASETCS  JOBOJBHO  KPYMHBIM  CETMEHTOM
MIPOOBOILCTBEHHOTO PHIHKA MHOTHX CTpaH, u PecnyOiinka benapychk He HCKITIOUeHHeE.

JlaHHbBIE O TMHAMUKE MPOU3BOJICTBA KOMOACHBIX M3Aenuil B Hamel cTpane 3a 20082019 rr.
IIpEICTaBJIEHbl HA PUCYHKE 1.
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Puc. 1. IlpousBoacTBo kodacHbIx u3neaui B 2008-2019 rr. [1]

3a mocnegHue S5 JET HAWOOJBIIYIO JOJI0 B TMPOU3BOJCTBEHHOW CTPYKTYpE 3aHUMAIOT
BapeHbIe KOJIOAChl, COCUCKU U CapeiIbKi — 0KoJo 65 %.

OnHoii m3 ocoOeHHOCTEH TPOM3BOACTBA KOJMOACHBIX m3nenuii B PecryOnmke bemapych
SBJISIETCS. WCIIOJIb30BAHWE TPAJAULUOHHBIX CBIPbS U TEXHOJOTUH, TOATOMY INpPUMEHEHHE
HETUNHWYHBIX HMHIPEIUEHTOB, K KOTOPHIM OTHOCHUTCA pbhi0a U THUAPOOUOHTHI, UMEET OTPOMHBIH
noTeHUualI 4Jis1 U3rOTOBJICHHA MHOTOKOMIIOHCHTHBIX IPOJAYKTOB.

Heabio naHHO#i padoThl SBISAETCS pa3pabOTKa TEXHOJIOTHU TIPOU3BOJCTBA PBHIOHON
K0J10aChl ¢ UCIIOJIB30BAHUEM CBIPBS OT MEpepabOTKU CeNbCKOX03SHCTBEHHON NTHIIBI.
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AKTyalbHOCTh UCCIIEIOBAaHUI 3aKIII0YAETCsl B MPAKTUYECKU MOJHOM OTCYTCTBUU MOJA0OHBIX
paspabotok Ha Tepputopun Pecnybnuku benapycs. BHenpeHnue coBepiieHHO HOBOW TEXHOJOTHU B
MIPOMBIIIJIEHHOE MTPOU3BOJICTBO MO3BOJIUT PACHIMPUTH ACCOPTUMEHT BapeHBIX KOJIOACHBIX U3/,
YTO, B CBOIO OuY€pe/ib, IOMOXKET HauboJjee MOJHO YIOBIETBOPUTH pa3HOOOpa3HbIe MPEANOYTCHUS
HACEJICHUS B MPOJIYKTaX MUTAHUS.

O6vexkm uccnedoséanus: OCHOBHOE ChIphbe — Tpecka MopoxeHHas (nat. Gadus Morhua),
¢bute UBIUIAT-OPOHIEPOB OXITAKACHHOE, MSICO MEXaHMUECKOW OOBaJKH LBIIUIAT; OTIOJHUTEIEHOES
CBIPbE U TOTOBOE U3JIeTNe — phIOOMSICHAs KoJyibaca.

Bce nccnenoBanus OCyImECTBISUIMCH B CIICUATU3UPOBAaHHbBIX J1aboparopusix [lonecl'Y u B
MIPOU3BOJICTBEHHOM JabopaTopuu MsconepepadaTsiBatomiero npeanpusatus C3AO «ArpokoMOuHAT
«Komocy.

TexHonornyeckas cxema BapeHOU PHIOOMSCHOI KOJOAChl MpeJICTaBlIeHa HA PUCYHKE 2.

3amopoxeHHad peIDa Msaco MexaHnEYecKkol 00BaIKH Dune oxaaxgeHHOE
Tlpremka
Hedpocranma Hoaroroeka cmenmmi
Motixa HoaroToBka KVpHHOTO H
J/ TOBHKBero XKHPA-CHIPIA
Pazmemka, za9McTEA HoaroToBKa 3MYILCHH
H3 KVPHHOH KO:EH
Moifika, cTexaHHe
| weo N o W

- CuenmmEeante KOMIIOHEHTOE

l

Kvrreporanne
(cocTtagmenwne dapma)

IMoaroroexa oGomouka ————— Popuorka GaTOHOE

l

Ocagxa

l

TepmoobpaboTra (Bapka)

OxnaEgeHue

l

Voakoera

l

Mapxupoera

Xpauenue

l

Tpancnoptupoeka

Puc. 2. Texnosoruveckasi cxema npon3BoJACTBa BAPEHOIi pbIOOMSCHOI K0J10aChI
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Jl1st 060CHOBaHUS PEIENTYPHOTO COCTaBa BapeHOW PHIOOMSICHOM KOI0achl ObLT HCCIICIOBAH
XHUMHUYECKHI COCTaB MCIIOJIb3YEMOTO ChIPbS, PE3yJIbTaThl KOTOPOTO MPECTaBICHBI B Ta0HIIE 1.

Taoauma 1

XUMHYECKHI COCTAB ChIPbS, HCI0JIb3YEeMOT0 I IPOU3BOJACTBA BAPEHOI K0J10aChI

OnpenessieMblii noka3areiib, % JHepreTuyeckas
OcHoBHOe chIpbe

Bopa | beaku | ZKupsbl | Yraesoasl | 3oJa HEHHOCTh, KKaJ
®Due HBIUIT-0pOiIepoB 75,5 21,5 2,5 — 1,0 1114
MMO upimisT-0poiiiepos 65,1 12,7 20,5 — 1,7 2472
Tpecka 80,8 17,6 0,4 - 1,2 75,9
2Kup-ceiper] KypuHbIi 0,2 — 99,8 - — 898,2
JKup-ceipen roskuit 0,3 — 99,7 — — 897,3
Kosxa upimisit-poiiiepos 66,0 18,0 16,0 — — 215,0
MoJ10KO KOPOBBE CYX0€ 3,0 28,5 26,1 36,7 5,7 510,1

JlanHble TaOMHMIBI 1 TIOKA3BIBAIOT, YTO MPU MPABWIBHOM COYETAHHH WHTPEIUEHTOB MOXHO
MOJIyYUTh «UJCANIbHBII» MPOAYKT, C 3aJaHHBIM HYTPUEHTHBIM COCTAaBOM, YTO TaK HEOOXOIUMO
MoTpeduTeNto, a mansmas oO0paboTka MO3BOJIUT COXPAHUTh MX MAaKCHUMAallbHOE KOJMYECTBO H
MPEKPACHYIO YCBOSIEMOCTb.

Jlanee, HamMu OBUI TIPUMEHEH METOJ KOMITBIOTEPHOTO MOJEIMpPOBAHMS JJs pacdera
pelentTypbl pblOOMSICHONM KOJ0achl, T. K. OH SIBISETCA OJHUM U3 3(PGEKTUBHBIX MPH HU3YUYCHHH
CJIOKHBIX TMHUIIEBBIX CHCTEM, MPU 3TOM B KA4€CTBE KPUTEPUS ONMTHUMU3AINHA MOXKET OBITh BHIOpaHA
ce0ecTOMMOCTh MPOAYKTa, YHEPreTUIecKas IEHHOCTh, MaccoBasi JOJS KHpa, OelKa, CoAepKaHHe
yIJIEBOAOB U Ap. [2].

Jlnsa uccnenoBaHUsS B3aUMOJCUCTBUS PA3MUYHBIX (PAaKTOPOB, BIUSIONIMX Ha TPOIECC
TepMooOpaboTkn  KonbacHOoro monydaOpukaTa, HCIOJB30BAIM  MATEMATHYECKAE  METOIBI
iaHupoBaHus. s mpoBeneHus UCCIeIOBaHUN MPUMEHSUIM TMOJIHYIO KBAJPAaTUUYHYIO MOJENIb U
LEHTPATbHOE KOMIO3UIIMOHHOE E)OTaTa6eJ'II>H06 yHU(POPMIUTAHUPOBAHKUE, PEaTU30BaB TMOJHBIN
(hakTOpHBII SKCIIEpUMEHT TUMa 2°. Pe3ynbTaThl AKCIEPUMEHTAIBHBIX HUCCICIOBAHUN IMOABEpraliv
CTaTUCTHYECKOW 00pabOTKE METOJaMHU PErPECCHOHHOTO aHAIM3A.

[TomydeHHBI MPOAYKT TMOABEprajics KOHTPOIIO IO OPTraHOJICITUYECKUM, (pusmKo-
XUMHAYECKHM, MHUKPOOMOJIOTUYECKUM TOKA3aTelsiM, a TAaKXKe 10 TOKa3aTeslsM Oe30MacHOCTH s
MUIIEBBIX TPOAYKTOB. MaccoBas 0jsl BIard B BapeHOM kojbace coctaBuia 65,7 %, KOTUYECTBO
6enkoBbIX BenlecTB — 13,4 %, cogepxanue noBapeHHoit conu — 1,6 %. Ilo MukpoOuonornueckum
MOKa3aTessiM, MoKa3aTensiM 0e30MacHOCTH PhIOHAs BapeHas Koydaca ¢ UCIMOJIb30BAHUEM CHIPBS OT
nepepadoTKH CeNbCKOX03UCTBEHHOM NTUIBI cOOTBEeTCTBYET TpeboBaHusM CanlluHul H Ne 52 [3].

bouta mpoBesneHa mpoMbllieHHas amnpobanus pa3paboTaHHOW TEXHOJIOTHH, OIpeleeH
SKOHOMHYECKUN 3(PPEeKT MpoU3BOICTBA BapEeHON PHIOOMSICHON Konbachl. PacueTsl mokaszanu, 4To
NpUOBLIBG OT peasn3aluil OJHON TOHHBI TOTOBOM npoaykuuu coctaBut 1220 BYN, pentaGenbHOCTD
npou3BoAcTBa — 15 %.

Ha ocHOBaHuuM 3THX JaHHBIX MOXKHO C/EJIaTh BBIBOJ O BO3MOXHOCTH 3aITyCKa IPOU3BOCTBA
MOJTYYEHHOTO MPOYKTa B MPOMBIIUICHHBIX 00beMax, MOcJIe MPOBEICHHUS PEKIAMHON KaMITaHHH.

Cnucok nmureparypbl

1. HanuonanpHbIf cratucTHyeckuii komuteT PecnyOnuku benapyck [DnekTpoHHBIN
pecypc]. — Pexxum gocryma: http://www.belstat.gov.by. — Jlata goctyma: 21.18.2020.

2. Mesenoga, O. {. IIpoekTrpoBaHne MOTMKOMIIOHEHTHBIX MHUIIEBBIX MPOIYKTOB: YUeOHOE
nocobue / O. 5. Mesenosa. — Kan-1: U3g-s8o KI'TY. —2014. — 39 c.

3. TpeOoBaHmsl K MPOJOBOJILCTBEHHOMY CBIPBIO W THINEBBIM TNpoaykraM. llokazartenu
0€30MacHOCTH 1 0€3BPETHOCTH ISl UETIOBEKA IIPOJOBOILCTBEHHOTO ChIPhs U MUIIEBBIX MPOTYKTOB.
: CanlluH u I'H : yTB. moctanoBienrneM M-Ba 3apaBooxpanenust Pecn. benapycs, 21 utonst 2013 r,
Ne 52. — Munck : [0. 1.], 2013. — 430 c.
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VK 637.5:66.022
®OPMHUPOBAHUE KOMILJIEKCA METOJIUK JIJIS1 IBYXYPOBHEBOM CUCTEMBI
CKPUHUHI'OBOI'O U APBUTPAKHOTI'O KOHTPOJISA COCTABA
MACONPOAYKTOB, HAITPABJIEHHOI'O HA BBISABJIEHUE CJIYYAEB
HAPYHIEHUSA YCTAHOBJIEHHBIX PELIEIITYP

H. JI. BoctpukoBa*, A. B. Kepaes**, E. A. 3BepeBa**, 1. M. Uepnyxa*
* denepanbHblii Hay4yHbIH HeHTp [TnmeBsix cuctem um. B.M. I'opbarosa Poccuiickoii akagemun
HaykK, I. Mocksa, Poccus
** Muctutyt onoxumuu um. A. H. baxa, ®eaepanbHblii ucCiIeI0BaTeIbCKUI IIEHTP
"dyHaameHTaIbHbIE OCHOBBI OMoTexHOJMoTUU" Poccuiicko akanemun Hayk, r. MockBa, Poccust

Msco — 93TO O4YECHb MHTATEIbHBIA TPOJIYKT, KOTOPBIM HPABUTCS OOJIBIIUHCTBY
norpebuTeneii. PasHooOpazue M KauecTBO Msca, a TAKKE €ro JEIUKATECHOCTh 3aBHCAT OT BUAA
Mmsica. COrfacHO HAalMOHAIBHBIM U MEXIYHApOIHBIM MpaBUiIaM, JJS 3allUThl MH()OPMAITMOHHON
LIEJIOCTHOCTHU MUILEBBIX MPOAYKTOB BCE MHIPEAUEHTHI JODKHBI ObITh IPOMapKUPOBaHbI (BHIHECEHBI
Ha OTHUKETKY) M HWMETh MPOCICKUBAEMOCTh BHYTpU HOpeanpusaTus. Danbcupukarms,
HE3aperuCTPUPOBAHHBIC MHIPEAMEHTHl U 3arpsi3HEHHE JI000ro MUIIEBOTO MpOAyKTa, Oyab TO B
pe3yibTare NpeAHaMepEeHHbIX IeHCTBUI WM HEOPEKHOCTH, MOTYT HapylllaTh Kak MEKIyHapOIHbIE
IIPaBUJIA, TAK U PETUTHO3HBIE 3aKOHBI.

B cBsa3u ¢ Bo3pocHIMM CIpOCOM Ha PBIHKE NepepaboTaHHOrO Msica CYIIECTBYET OCTpast
HEOOXOUMOCTh BHEJPEHHUs] HEKOTOpBIX cHeuuduyeckux MeTofoB uaeHTU(uKanuu. Takue
CTpaTeruM, Kak MOJIEKYyJsIpHas TIeHETUKa, (PU3MYECKOE COCTOSHHE Msca, HCIOJIb3YIOTCS JUIs
OBICTPOTO M3y4YEHHs] MHOTOCOCTABHOTO IPOAYKTA, MOCKOJBbKY (anmbcudukanms sBISETCS OYECHb
BOXHOH mpoOieMoil TmpH OXpaHe 370pOBbS W/WIM JTUYECKHX TpeOOBaHMI, HaTU4Us
cneun(UYecKux IMUINEBbIX  AJUIEPTrui, pPEIUrud, MOLIEHHWYECTBA U 3JI0HAMEPEHHBIX
MapKETUHTOBBIX TPAKTHK B JIOTOJIHEHHE K HKOHOMHUYECKUM, IOPUANYECKHM U 3KOHOMHUYECKHM
npobnemam [1-2]. Ha mnporsbkeHuM mnocneAHuX 2-X ACCATUICTHH MHOTHE HCCIeA0BaTEIH
CTPEMHJIUCh Pa3paboTaTh AHATUTUYECKUE METOJbl JUIsl BUAOBOM HMIEHTH(UKALMU MsAcAa WIM HX
MPOAYKTOB, KOTOPBIE OBLIM MPEUMYIIIECTBEHHO OCHOBaHHKI Ha oneHke oo JIHK, mubo Genka [3].

MonexyaspHO-TeHeTHYECKUE METObl aHallM3a, HECMOTPSl HAa UX 3HAUMTENBHBIN Iporpecc,
MO-TIPEXKHEMY MOTYT paccMaTpUBaThCs JIHMIIb B KayecTBE IMOATBEPXKAAOUMX (apOUTPaskHBIX)
METOJIOB, pEaJI3yeMbIX B CIELUUAIU3UPOBAHHBIX Jaboparopusx g NpoO, OTOOpaHHBIX IO
pe3ynbTaraM IMpeaBapuTesIbHOTO ckpuHuHTra [4]. [ToaToMy 11€51€c000pa3HOCTh UX UCIIOIB30BaHUS B
MUIIEBOM MPOMBIIIJIEHHOCTH JI0 CHX IOP 3aBUCUT OT CHMKEHHsI IPUOOPHBIX U 3KCILTyaTallMOHHBIX
3arpar.

B Ttepmmueckn 00paOOTaHHBIX THIIEBBIX TMPOIYKTaX MOTYT BO3HHUKHYTH HEKOTOPHIE
poOJIeMBbl ¢ OOHAPYKEHUEM M3-3a MELIAIOIINX COCTUHEHUH, Pa30oKEeHHU HYKJIECHHOBBIX KUCIIOT U
OenkoB. SIBIEHMsS TMIpOJINM3a M JEHATYpalMM OCOOEHHO CYpPOBBI B Te€X MNPOAYKTAaX NUTaHHMA,
KOTOpBIE TaKKe MMEIOT KHCIOTHBIH pH (Hampumep, JTUMOHHBIH COK WM YKCYC) W/WIH
MOJIBEPralOTCsl CHJIBHBIM TEIUIOBBIM BO3ICHCTBUSAM (HAaNpUMep, NpH IIUTCIBHONW BapKe WIH
crepuinzanum). Takum o0pazoMm, JUIsl CaMbIX CJIOKHBIX MHILIEBBIX MaTPHI], UMEIOIIUX pa3INYHbIe
WHTPEIMEHTHI, CMEIIAaHHBIE BMECTe WM TIOABEPTHYTHIE MECTKOH TepMHUYecKol o00paboTke,
HEOOXOUMOCTh B HAaJEXKHBIX, UyBCTBUTEJIBHBIX M CEJIEKTHBHBIX METOJaX BCE €IIe OCTaeTcs
aKTyaJbHOM [5].

Pa3zBuTue ycOBEpIIEHCTBOBAHHBIX METOJOJIOTHM, OCHOBAaHHBIX Ha MAacC-CIIEKTPOMETPUU
(MC),ummynonerekimun  (MPA) u  wmvmmynoxpomatorpadpuu  (MXA) ¢ BO3MOXKHOCTBIO
KOJINYECTBEHHO OIPEJCNIATh KOHKPETHblE OEJIKHM B CIOXKHBIX OHOJOTMUECKUX MaTpUIax H
OIIpeNIeNIATh YPOBEHb JKCIIpecCUuH Oellka, sIBJIeTCsl NepCHEKTHBHBIM HampapieHHeM.B mocnennee
necatuietue HabOmromaercss ObicTpoe BHenpenne VMDA B MpakTHKy MHIIEBBIX JIaOOpaTOpuii,
CBSI3aHHOE C YCOBEPILIEHCTBOBAHHEM TEXHHMKH JIaHHOTO METOJa U 00yCIIOBICHHOE TTOTPEOHOCTHIO B
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OBICTPBIX, YyBCTBUTEIBHBIX, CHEIU(DUIHBIX U MPOCTHIX MeTonax. OnpeneneHne BUAOCTeIHOUIHBIX
6enxoB MetogoM MDA mpoBOAAT MpH MOMOLIM Pa3IUYHBIX TECT-CHCTEM: MO BHIOCTICHU(PUUHBIM
CBIBOPOTOYHOMY aIbOyMHHY M TPOIIOHMHY I, MO TepMOCTaOMIbHBIM INIMKONpOoTenHaM. Takue TecT-
CHCTEMBI pa3pabOTaHbl KaK IS )KBaYHBIX KHUBOTHBIX, TaK JJIsi CBUHUHBI, KOHUHBI, MPC U mTuist
(xypuma, wusaeiika) [6,7]. Ilpm 3TOM cyliecTByeT HEOOXOIMMOCTh OIpPEICNICHUsICOCTaBa B
OECCTPYKTYPHBIX MSICHBIX MPOAYKTaX, KOTOpbIE IOABEPraloTCs TEIUIOBOMY BO3ICHCTBUIO U
colepkaT B CBOEM COCTaBe, B TOM 4YHUCIE JOMNOJHUTENIbHBIE JKMBOTHBIE WHIPEIUEHTHI,
MOHOMETO/IOJIOTUSI METOJOJIOTUSI KaK IpaBWIIO, BCE K€ HE CIOCOOHAa 3TO MpeAcTaBUTh. B
HacTosiied paboTe MpenacTaBieHa MOJAETb MO pa3paboTKe JBYXYPOBHEBOTO  KOHTPOJIS
IIPOMCXOXKACHUS ChIPbsl B MSCHBIX HpoAyKToB. IIpencraBisnocs HMHTEpeCHBIM CGHOPMHPOBATH
CUCTEMY OLIEHKU IO KOHTPOJIIO COCTaBa MSACONPOAYKTOB, HAIllPaBICHHOIO HA BBISIBJICHUE CITy4acB
HapyIIEHUs] YCTAHOBJICHHBIX PELENTyp MyTeM KOMIUIEKCAa METOAUK JUIsl IByXYypPOBHEBOI CHCTEMBI
CKPUHUHTOBOrOo M apbutpaxkHoro. B Tabmuume 1 mpenacraBieHa CpaBHUTENbHAs —OLEHKA
WCTIOJIB3YEMBIX METOJOJIOTUH OLEHEHHBIX IS WICHTH(QHUKAIMA COCTaBa, & UMEHHO MBIIICYHOTO
0eJKa B MSICHOM CBhIpbE U POAYKIIUH BEIpAa0OTaHHOM U3 HETO.

Tabauna 1

CpaBHUTe/IbHAS OLIEHKA METOAUK CKPUHUHIOBOI0 H ApONTPAKHOT0 KOHTPOJIsI

HaunMmeHoBanue Meroaa Bpems Yporens 3aTpar Yporennb IlepcnieKTHBHOCTH
HCCJIe0BAHUS HA peareHThl 3aTpart BKJIIOYEHHS B
1 npo6s1 / (KOMILIEKT)* Ha BO u CU** CHCTEMY
YPOBeHb MHOIO0YPOBHEBOI0
AOCTOBEPHOCTH KOHTPOJIsA

I'ucronorus 48 4/80% HU3KO 3aTPAaTHBIN BBICOKO HET
3aTpaTHBIN

[P 54/99 % cpenHe- BBICOKO na

3aTpaTHBIN 3aTpaTHBIN
OnHOMEpHBIH 3/¢ 24 9/70% cpenHe- cpenHe- HET
3aTpaTHBIN 3aTpaTHBIN

JIByMepHBIHT 24 4/80% BBICOKO cpexaHe- HET

3/¢b(cKpUHHHT) 3aTpaTHBIN 3aTpaTHBIA

JIByMepHBII 48 14/95% BBICOKO BBICOKO Ja

a/b(mneHTHdUKAIUSL 3aTpaTHBINI 3aTpaTHBII

OromMapkepa)

JIByMepHBIHT 48 4/85% BBICOKO BBICOKO na

3/b(neHcuToMeTpUIECKOe 3aTpaTHBIH 3aTpaTHBIH

MOJTBEPKACHNE

KOJINYECTBA)

JBymepHsBIii 3/} 24 9/95% BBICOKO BBICOKO na

(hpakIMOHUPOBAHUS 3aTpaTHBIN 3aTpaTHBIN

0enkoB MbltieuHou 2/ ¢

LMAHUHOBON METKOM

Macc-cnekTpoMeTpus 54/99% BBICOKO BBICOKO Ja

(npeHTHUKAINS 3aTpaTHBIA 3aTpaTHBIA

KOJIMYECTBA MBIIIEYHON

TKaHU TI0O MapKEpHOMY

nentugy LC/MS-MS)

NOA 54/95% HU3KO 3aTPATHBII cpenHe- Ja
3aTpaTHBIN

UXA 0,5 4/45% HU3KO 3aTPATHBIN HU3KO na
3aTpaTHBIN

[Ipumeuanue *YpoBeHb 3aTpaT Ha peareHThl (KOMIUIEKT)*- HU3KO 3arpaTHblii (MeHee 50 T.p.),
cpenne-3atpartnbiii (o1 50-100 T.p), BeIcOKO 3aTparHbIi (60mee 100 T.p.)
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**_YpoBeHb 3aTpar Ha BcriomoratesbHoe obopynoBanue (BO) u cpenctsa uzmepenuit (CU1): Husko
3arpatHbiii (Menee 100 T.p.), cpeane-3arpatHbii (0T 100-1000 T.p), BBICOKO 3aTpaTHBIN (OOjee
1000 1.p.)

B pesynabrate paboThl 1O SKOHOMHYECKOH 11€71ecO00pa3HOCTH (CTOMMOCTB. BpeMs
WCCIIeIOBAaHUS U YPOBEHb JOCTOBEPHOCTH) MeToaoiorun - MDA u UXA npeninoxeHsl Kak METOIbI
CKpUHHMHTra. bbulo T1OKa3aHO MPEeUMyIIECTBOTPOIIOHHHOB, B KayecTBE TEPMOCTAOMIHHOIO
OMoMapkepa MBIIICYHBIX TKaHEH, NpuU HUACHTHU(PHUKAIMM Msca. DTO TO3BOJUIO Pa3IUYUTh
MBIIIEYHYIO TKaHb MIIEKOMUTAIONINX (TOBAIWHA, CBUHMHA, OapaHWHa, JIOIIAAs) ¥ MTULLI (KypHIla,
WHJeHKa, yTka). OueHunu cokpaimienue npogonxkutenbHoctn MDA 1o 30-40 muH.

OrneHeHbl TaK)Ke TOIXOIBI K BBICOKOYYBCTBUTEIBHBIM METOMOJOTHSAM - HICHTH(PUKALIUS
KOJIMYECTBA MBIMICYHONW TKAHU MO MAPKEPHOMY MENTHAY. MOHUTOPUHT MHOKECTBEHHOW PEaKIIHH
crienu(uUeckux MeNnTUa0B MeTomoM Mmacc-cnekrpometpun (MPM-MC) — mnpuHAT B KauyecTBe
apOUTPaKHOTO W TPEIIOKEH JIJIsl MOATBEPIKIAIONINX aHATN30B. benkn u3 msica ObUTH U3BJICUEHBI C
MOMOIIBI0 TPUIICHHA, 3aTE€M CMECh MENTHUIOB AHATU3UPOBAIU METOJOM BBICOKOI(DPEKTUBHOIMA
KHUAKOCTHOM xpomaTorpaduu ¢ nomoinsio QQQ-MS, Genku-kaHauaaThl ObUIH 0XapaKTePU30BaAHBI
¢ momouipio mporpammsbl Skyline. BwiOop Bumocmenuduueckux OETKOB M MX NEeNTUAOB (>6
AMUHOKHCIIOT) OBUIO OCHOBaHO Ha BBHICOKOM COJIEP’KAHUU B MBIIIIIBI, [10 MAPaAMETPy COOTHOIICHUS
CUTHAJI/IIyM, IPU OTCYTCTBUU OTCYTCTBYIOIIUX (pparMeHTOB. brioMapkepHbIMU OeTKaMUBBIOPAHBI -
MHUOTJIOOUH U JTAaKTaTAETUAPOTreHasa.

Pa3paboranHpie  METOAMKM TNPUMEHWIM JUIsl  MSCHBIX TMPOAYKTOB THUTAHHUS |
MIPOMEXKYTOYHBIX MTPOTYKTOB UX MEPEPaOOTKH.

Paboma evinonnena npu gpunancosoii noooepaicke Poccutickoeo nHayunozo ¢onoa (epanm
19-16-00108).
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YK 637.345
NCCIEJOBAHUE MUKPOCTPYKTYPbI MOJIOYHOI'O KOHHEHTPUPOBAHHOI'O
MNPOAYKTA C CAXAPOM B IPOINECCE XPAHEHUA

A. U. I'ne3gunosa, A. B. My3sikanToBa, }0. B. Bunorpanosa
Bonoroackas rocyaapcTBeHHasi MOJIOYHOXO3SHCTBEHHAS aKaJAeMUsi UMEHU
H. B. Bepemaruna, r. Bosioraa, Poccus

Kpucrammmzanuss sABisieTcss 3aKOHOMEPHOM CTaaued TEXHOJOTMM IPOU3BOJICTBA Kak
TPAIUIIMOHHOTO CTYIIEHHOTO MOJIOKa C CaxapoM, TaK M HOBBIX BHJOB MO/IEIEH-aHATIOrOB
KOHCEPBUPOBAHHBIX MOJIOUYHBIX U MOJIOKocoaepkamux npoayktoB (KMII) ¢ caxapom.

[ToaTomMy BcTaeT BOMpOC, Kak OpPraHW30BaTh €€ MpPOBEIEHHUE, YTOObI MOIYYUTh MEIJIKHE
OpPraHOJIETITUYECKH HE OIIyIIaeMble KPUCTAJIbL. AKTYaJbHOCTh PEIICHHUS BOMPOCAa BO3PACTAET B
CBSI3H C BBIPAOOTKOM HOBBIX BHJIOB MOJIOUHBIX KOHCEPBOB, B KOTOPBIC HApAAy C TPaAULIMOHHBIMU
KOMITOHCHTAMH BXOJISIT HOBBIC HHIPEIUEHTHI MOJIOYHOTO WM HEMOJOYHOTO IPOUCXOKICHHS.
Hampumep, HW3BECTHO HCIMOIB30BaHHE B PELENTYype OSTUX TMPOAYKTOB HOBBIX YIJIEBOJHBIX
KOMITO3HITUH: TIIIOKO3HOTO cupomna «['mokonmakt» [1], dpykrossl [2] unu ¢ppykrozHoro cupomna [3].
ABTopamu [4] co3maHa YHUKalbHAas YIJIEBOAHAS KOMIO3MIMS (M30MalbTyno3a, (pyKTo3a,
JaKTyJ103a), KOTOpas 00ecrieunBaeT He0OXOAUMBI KOHCEPBUPYIOIINH 3 deKT.

W3BecTeH KOHCEPBUPOBAHHBIM MOJOYHBIA MPOAYKT, B KOTOPOM B KaueCTBE KOHCEpPBaHTa
HCHOJb3YETCsl KpaxMaibHas MaTokKa, KOTopas 3aMmelaer caxapody [5]. Jng ymydiieHus kadecTBa
KOHIIEHTPUPOBAHHOTO MOJIOKOCO/IEPKAIIIETO MPOAYKTAa M CHUKEHUSI €ro ce0eCTOMMOCTH UCTIONIB3YETCS
TaKKe MAIbTOAECKCTPUH, KOTOPBIA YaCTUYHO 3aMEHSIET caxaposy [6,7].

Hamu Opima paspaboraHa peuentypa ¢ TEXHOJOTHS TMPOU3BOACTBA  MOJOYHOTO
KOHLEHTPUPOBAHHOTO IMpPOJYKTa CaXxapoM C HCIIOJIb30BAHMEM MOJIOYHONW CBHIBOPOTKH [8].
HccnenoBanne MHUKPOCTPYKTYpPHl B 3TOM Ciy4ae OCOOEHHO aKTyallbHO, TaK KaK BBEICHHE
MOJIOYHOH CHIBOPOTKH TIOBBIMIAET COACPKAHHME JIAKTO3bl B TMPOAYKTE U KOdPduImenra
nepecsbliieHus [9].

TexHomoruss TPOU3BOACTBA KOHCEPBUPOBAHHBIX MOJOYHBIX MPOAYKTOB C CaxapoM
BKJIIOYAET OXJIaXJEHHWE, B IMPOLECCe KOTOPOTrO MPOUCXOTUT KPUCTAIIU3ALMUS  JIAKTO3bI.
Kpucrannu3zaius HaunHAETCsl ¢ MOMEHTA, KOT/Ia PAaCTBOP MEPEXOIUT B MEPECHIIIEHHOE COCTOSIHHE.
Kpucrammmzamuss - 93TO  CIOXKHBIM  MOpPOLIECC, BKIIOYAIOMIMK  JIBE OCHOBHBIE  CTaJuU:
3apoJIbIIIe00pa3oBaHue U POCT KPUCTAIIOB. 3apOoAbIT HOBOH (ha3bl 00pa3yeTcsi MOCTENEHHO MyTeM
YKPYIIHEHUSI J03apOAbIIIeBbIX acconuatoB. CkopocTh 00pa3oBaHUS 3apoOJbIlIed 3aBUCHUT OT
MIEPECHIIICHUS, TEMIIEPATYPhI, HATUYUS PA3INUHBIX TPUMECEH, THIPOJUHAMUYECKIX YCIOBUH U JIp.
(dakTopoB. B HEKOTOpBIX Ccllydasx OpUMECH MOTYT MPENATCTBOBATH OOpPA30BAaHUIO LEHTPOB
kpuctayu3aiuu [10]. BbUlo yCTaHOBIEHO, YTO MOJIOYHBIA OENOK M KapOOKCHMETHIIIIEIUTIOI03a
MOTYT 3aMEJIUTh 3TOT MPOLIECC U TOPMO3UTh KPUCTALTU3ALUIO JAKTO3bl. AHAIOTMYHO JEHCTBYET
KEIIATUHU3UPOBAHHBIN KpaxMal, pa3iuyHble Teld. Pa3nudaroT TOMOT€HHOE W T'eTepOTeHHOE
3apojpliieeoOpazoBanue. [Ipm romMoreHHOM 3apoJbIICO0pPa30BaHUKM B KPUCTAILTU3YIOLIEHCS
CUCTEME OTCYTCTBYIOT MpHUMecH Ipyrux ¢a3 u CcaMONPOM3BOJIBHOE 3apOAbIIIc00pa30BaHUe
MIPOMCXOJUT B OCHOBHOM B JTaOUJILHOM 30HE, a B METaCTaOMIIbHOM MpaKTUYecKu uckitoyaeTcs. Kak
MpaBWJIO, B TETEPOTrCHHOW CHUCTEME B TPHUCYTCTBHH TMPUMECH TBEPIOH (a3bl CKOPOCTH
3apojibllie00pa3oBaHusl BO3pacTaeT, Tak Kak paboTa oOpa3oBaHMs 3apoiblllla Ha MOBEPXHOCTH
MEHbIIIE, YeM B 00BbeMe pacTBopa. [eTeporeHHoe 3apoAblllico0pa3oBaHHE BO3MOXKHO B
MeTacTtabuiabHOM 30HE. [locne oOpa3oBaHMs 3apojbillia HaYWHAETCA €ro pocT. OCcoOCHHOCTIMHU
pocTa KpPHCTAUIOB B YCIOBUSX MAacCOBOM KPUCTALTU3ALMU SIBISCTCS TMEPEKPUCTAILIN3AINS,
arperauus u JapoOieHue yactul. CoueraHWe BCeX OTUX MPOLECCOB B KOHEYHOM HTOTe
MpeIONpeeNsieT CTPYKTYPy KPUCTATMYECKOTO OCajKa M €ro rpaHyJIoMeTpuueckuil coctaB. s
MOJIy4EeHUS KPYMHBIX KPHUCTAUIOB MPOIECC HEOOXOAMMO BECTH B METAcCTaOMIBHONW 30HE Kak
HaunOoJee ONTHUMAIBHOM Il pocTa KpucTaiyioB. [Ipw co3maHuM B TMEPECHIIICHHOM pPacTBOPE
YCIIOBUHM, TPHU KOTOPBIX CKOPOCTH 3apoJbllIco0pa3oBaHMs MpeoliafaeT Hall CKOPOCThIO pOCTa,
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00pa3yloTcsi MENKHe KpUCTayutbl. VccnemoBaHus TOKaszalnd, YTO caxapo3a 3aMeisieT poCT
KpPUCTAJIJIOB JIAaKTO3bl B OOJbINEH CTEMEHH, YeM CKOPOCTh 3apojbllieo0pa3oBaHus. B pesynbTare
KpPHUCTAJUIOB 00pa3yeTcss MHOTO, HO PAacTyT OHHM KpaiiHe MemjIeHHO. TakuM o0pa3oM ympaBisiTh
KaueCTBOM KPUCTAJUTMYECKOTO OCaJKa BO3MOXHO Yepe3 COOTHOIIEHUE CKOpPOCTEH BCEX CTaAMid
KpUCTAUTM3alK. 3aJadeil Tmporecca KPUCTAUTU3AIMK JIAKTO3bl B CTYIIEHHBIX MOJOYHBIX
KOHCEpBaX C caxapoM SIBISIETCA TOJIY4YEHHE MEJIKUX OPTraHOJIEITUYECKH HE OIIyIIaeMbIX
KpUCTaJJIOB pa3MepoM He Oonee 10-15 mxM. B Hacrosmiee BpeMs cCOracHO TPagULIMOHHOM
TEXHOJOTHH 3TO JOCTUTAETCA 3a CYET OCYIIECTBICHUS TETEPOreHHOW KPHUCTAJUIM3AINH, T.C.
BHECCHHMS KPHUCTAIMYECKOW 3aTpaBKM TPH TEeMIEpaType YCWICHHOH KpUCTaJUTM3aIlUH.
Temnepatypa BHeceHHs 3aTpaBku ompenensercs no rpaduky ['ymsona [11]. B kauectBe
3aTPaBOYHBIX MATEPHAJIOB MCIOIB3YETCSl MEITKOKPHUCTAILTMYECKAs JIAKTO3a, pa3MepoM He Oojee 2-
3MKM, TEpecHIEHHbIE PACTBOPHI JIAKTO3bl C 3apOJBIIIAMHU KPHCTAJUIOB, CYCIIEH3MS WM TMacTa
KPUCTAJUTMYECKON JTaKTO3bl B pactutenbHOM Macie [12]. HccaemoBarensamu [13] mpenmaraercs
reTeporeHHasl KpUCTAJUTH3AIUs JIAKTO3bl B CTYIICHHBIX MOJIOYHBIX MPOAYKTaX C caxapoMm IyTeM
WCIIOJIb30BaHUsI B KadecTBe 3arpaBouHoro Martepumana CaCO3, SiO2, TiO2, d9ro mo3BOJISICT
rapaHTUPOBATh BBICOKOE KayeCTBO MPOJIYKTa ISl TPATUIMOHHOTO MOJIOYHOTO ChIpbi. Kak
MOKa3aJId HallM WCCIENOBAHMSA, CHIBOPOTOYHBIC OCJIKM BIMSIOT HA TIPOLECC KPUCTAJUIM3AIUH,
CleoBaTeNIbHO, Ha TPaHYJIOMETPUYECKHI COCTaB KPHUCTAJUIOB JIAKTO3BI U B UTOTE Ha KAa4e€CTBO
KMII [9]. TlosTOMy cienyeT KOHTpOJIMPOBATh CPEIHUI JTMHEWHBIM pa3Mep KPUCTAJUIOB JIAKTO3bI,
KOTOPBI JOIKEH COOTBETCTBOBATH HOPMATHBHBIM TPEOOBAHUSM B TEUEHUE BCETO CPOKA XPAHEHUSI.
Hamm  Oputa  paspaborana  pemenTypa W TEXHOJOTHS  MPOU3BOJICTBA  MOJIOYHOTO
KOHIIEHTPUPOBAHHOTO TMPOJYKTa C CaxapoM C HCIIOJb30BAHMEM CYXOW JIeMHUHEPATU30BaHHOM
MoutouHo# ceiBopoTku (CAMC), B koTopoit COM Ha 10, 20 u 25% 3amensinocs Ha CIAMC [8].

[To pa3paboTaHHOll Hamu penenType ObUTH BBIPAOOTAaHBI OOpa3llbl MPOIYKTOB, KOTOPHIE
XpaHWINCh B TeUeHUE 14 MecsaleB W aHAIWM3HPOBAIMCh. B o0pasmax oOlleHUBaiIach
MHUKPOCTPYKTYpa, JUIsl 3TOTO OMpeNessuics CpeIHUI JIMHEHHBIN pa3Mep KpucTamioB (puc. 1).
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Puc. 1. Bausinue npoao/sKMTeJIbHOCTH XPAHEHHUS HA CPeIHUI pa3Mep KPUCTAJIOB JAKTO3bI B
KMII ¢ caxapom, B koropom COM Ha 10, 20 u 25% 3amensinocs Ha CJIMC

Amnanus puc. 1 cBuaeTensCTByeT 0 TOM, uTo gobaBka C/AMC BiuseT Ha pOCT KPUCTAILIIOB
JAKTO3bl B MEHBILIEH CTENEHH, YeM Ipolecc XpaHeHUs. JlaHHbIH XapakTep U3MEHEHUSI MOXKET ObITh
OOBSICHEH TEM, YTO MPHU J0O0ABIEHUH MOJOYHON CHIBOPOTKH B MPOAYKT BBOJUTCS JIOTIOJHUTEILHOE

44



Hepcnekmueﬁbze HanpaeieHus pazeumus nuweeoﬁ npoOMvblULIEHHOCMU U CENTbCKO20 xo3siicmea

KOJIMYECTBO JIAKTO3bIL. DTO MMPUBOAUT K YBCIIUUYCHHUIO NCPCCHILICHUS - I[BH)KymefI CHJIBI ITpo1ecca H,
CIIE/IOBATENIFHO, K POCTY KPHCTAJUIOB JIAKTO3Bl. B 1enoM cpeqHuii TMHEHHBIH pa3Mep KpUCTaIOB
HaxoquTCsa B AONMYCTHMOM OHAITa30HC 3HAYCHHUH AJIs1 MOJIOYHBIX KOHCCPBOB. Poct KpuCTalJiIoB B
OCHOBHOM HAOJIONAJICS B TEUEHHE IEPBBIX TPEX MECSIEB XPAaHEHUs, IIe YBEIUUCHHE pa3Mepa
KpucTanaos coctasisuio 10-12%.

KoHcucreHnus Bcex NMPOAYKTOB Bs3Kas M OJHOPOJHAs MO Bced Macce. L[Ber paboumx
00pa3I0B MPOIYKTa UMENl COOTBETCTBYIOIIYIO CI'YIIIEHHOMY MOJIOKY OKPACKYy.

Bce uccnemyempie 00pasmpl 1Mo (HU3MKO-XMMHYECKHM M OPTaHOJNENTHYECKUM ITOKA3aTeIsIM
KadyeCrBa HaxXOoOATCA B COOTBETCTBHU C Tp€6OBaHI/I$[MI/I HOpMaTI/IBHOI\/'I JOKYMCHTAIMK  HaA
MPOEKTUPYEMBIil TIPOYKT.
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VJIK 637.5.03
UCCJEJIOBAHUE XUTO3AHA KAK KOMIIOHEHTA
®APIIEBBIX MSICHBIX CUCTEM

I'. B. I'ypunosuy, U. C. [1atpakosa, C. A. Ceperun
KemepoBckuii rocy1apcTBeHHbIH yHUBEpCUTET, . KemepoBo, Poccust

HecoMHeHHBINT WHTEpeC B KayecTBE HMHIPEIUEHTAa MSCHBIX IPOAYKTOB MPEICTABISAET
XUTO3aH, YTO OOYCIIOBJICHO IIMPOKUM CIIEKTPOM CBOMCTB, KOTOPBIMH 00JIaJJa€T 3TOT MPUPOIHBII
OouornonuMep. YCTaHOBJIEHO, YTO XWUTO3aH MPOSIBISIET BBICOKYI0 AaHTHUMUKPOOHYIO aKTUBHOCTH B
OTHOIIEHWW  psila  TATOTCHHBIX  MHUKPOOPTaHU3MOB,  THIOXOJIECCTEPUHEMUUYECKHH U
TUIOIUIHAEMUYecKuit 3)PeKThl, B TOM YHCIIe CIIOCOOCTBYET CHUKCHHUIO YPOBHS TPUTIULEPUPIOB
MU XOJieCTeprHa B CHIBOPOTKE KpoBU [1,2]. OTCyTCTBHE XWTHMHA3 W XHUTO3aHA3 B KHUIIICUHUKE
YenoBeka 00ecreyrBaeT BHICOKYI0 YCTOMYUBOCTh JAHHOTO MOJIMMEpa K AeTPaJallii, YTO MO3BOJISET
paccMaTpuBaTh €ro KakK aHaJOr THUIIEBBIX BOJIOKOH, CIOCOOHBIM COpOMpPOBATH KaHIIEPOTCHHBIC
COEIMHEHMS], HOHBI TSKENBIX U PaJJUOAKTUBHBIX METAJIIOB.

B mumeBbIx cucTteMax XWTO3aH HMCIOJB3YETCS B KAYECTBE 3MYJIbIaTOPOB, 3aryCTUTENICH U
CTaOUTM3UPYIOIIMX areHTOB, AHTHOKCHJIAHTOB, HH3KOKAaJOPUUHBIX 3aMEHUTENEH, OKa3bIBaeT
CUHEpPreTHYeCKOoe JAeHcTBHEe Ha (DYHKIMOHAIBHBIC CBOWCTBAa OCJIIKOB JTOOABIICHHBIX B IHUIICBBIC
cuctembl. Bpicokas Ouonoruueckass aKTUBHOCTb, OMOCOBMECTHMMOCTh XHTO3aHa, a Takke
OTCYTCTBHE XPOHUYECKOW M OCTPOM TOKCUYHOCTH JIEJAIOT XUTO3aH MEPCIEKTUBHON T00aBKOW MpH
pa3paboTKe MSACHBIX MPOAYKTOB, BKIIIOUasl MPOAYKTH (YyHKIIMOHATHHOW HAMPABICHHOCTH. DTOMY
CIOCOOCTBYET KOMMeEpPYECKasi JOCTYITHOCTh MPENapaToB XUTO3aHa.

B TexHOmOrMM MSCHBIX MPOIYKTOB XWUTO3aH HUCCIEAYETCAd KaK KOMIIOHEHT IUIEHOK U
IUICHKOOOPA3yIONMUX TIMOKPBITUH, B COCTaB KOTOPBIX MOTYT OBITh BKIIOYCHBI JOOABKH,
MOAU(DHUIMPYIOIINE 3aIUTHBIC TOKPHITHS M PACIIUPSIONINE BO3MOKHOCTU UX UCIIONB30BaHus [3,4].
B MeHbIell cTeneHW paccMaTPHUBAIOTCS BOMPOCHI HCIIONB30BAHUS XUTO3aHA B (DapIIeBBIX H
SMYJIbCHOHHBIX CHCTEMAX, KOTOpBIE COCTaBJIAIOT OKOJI0 80% acCCOPTUMEHTA
MsconepepabaTeBalOMX  mpeAanpusatuid. Jlns  3THX  OpOAyKTOB  HamOoliee  3HAUYMMBI
(yHKIIMOHATBHO-TEXHOJIOTMUYECKHE CBOMCTBA, YCTOMYUBOCTD K OKUCITUTEIbHBIM U3MEHEHHSIM.

B pabote mpuBeneHBI pe3ysbTaThl CPABHUTEIHHOW OIICHKH BIUSHUS XWUTO3aHA (CTETICHb
nuanerunupoBanus 85%, monekynsapHas macca 270 x/la) Ha BOJOCBSI3BIBAIOUIYIO CIIOCOOHOCTD,
pH, morepu mnpu TemioBoif 00pabOTKe, OKHCIUTEIbHYIO CTAOMIBHOCTH JMIUIAHON (pakiuu
MSACHBIX cucTeM. MccnenoBaHue BBIMONIHEHO Ha 00pa3lax >KUJI0BAaHHOMN T'OBSIIMHBI, CBUHUHBI, (uie
LBIIIJICHKA-0poiiyiepa (rpyaHas 4acTh) U MsICE NTHULBI MEXaHUYECKO 0OBaJIKH.

CornacHO MOJIy4YEHHBIM 3aBHCHUMOCTSIM, BBEJICHUE XHTO3aHa B KoHUeHTparuu ot 0,5% no
1,5% npuBonut k moBbiieHn0 pH roBsawHbl, CBUHUHBL, (uie, B cpenneM, Ha 0,26 pH, msca
Mexanndeckod o6Banku 0,12 pH. VYBennueHune KOHIEHTpAlMd XUTO3aHA HE NPHBOJUT K
MOBBIICHUIO PH MACHON CUCTEMBI.

Benenune xuto3zana B konuuectBe 0,5% mnpuBoaut k noseimeHuto BCC ¢apma na 2,0%,
npu KoHueHtpamuu 1,0% TOBBIIEHHE TOKa3aTessl HE3HAYUTENIbHO, TNpHU  yBEIUYCHUHU
KOHIIEHTpanuu xuTo3aHa a0 1,5% mnpupoct nokazatens BCC naxomutcs B mpenenax OMIMOKH
u3MepeHus. MckmodeHne coctaBiseT (apin u3 msca NTUIBI Mexanudeckor oOBanku (MIIMO),
JUIsl KOTOporo He BbIsiBiieHO u3MeHeHus: BCC mpu BBEJICHHHM B CHCTEMY XWTO3aHA MPHU JIIOO0H M3
HCCIEOBAaHHBIX KOHLIEHTPAIUH.

[TonyueHHble 1aHHBIE TO3BOJISAIOT TOBOPUTH O TOM, YTO XUTO3aH OKa3bIBAET HE3HAUUTEIIBHOE
BIUSHUE HA (PYHKIMOHAIBHBIE CBOWCTBA MSCHBIX (hapiield, Mpexae BCEro, M3 MscCa MTHUIBI
MEXaHUYECKON 0OBaJIKH.

Omnpenenenre MOTEPh MACChl TIPU TEIUIOBOW O0OPabOTKE MOATBEPXKAACT 3TO YTBEPKICHHE.
CHmxeHmne noTepb Macchl Ipu TerIoBoi 00paboTke B npucytcrBuu 0,5% xuTo3aHa cocTaBiseT 3-
4%, MOBBIIIIEHNE KOHLIEHTPAIIMU CBBILIE 3TOTO 3HAUYECHUS HE TPUBOAMT K IOCTOBEPHOMY CHUXKEHHUIO
notepsb. [nst ¢apmielt 3 Msca MeXaHWYECKOW OOBalKM HE BBISBICHO MO3UTUBHOTO BIIHSHUS
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XHTO3aHa Ha BEJIMYUHY IOTEpPh. BEHISBICHHBIE 3aBUCHMOCTH MOTYT OBITH OOYCIIOBIIEHBI, B TOM
yucie nossieHHsM pH ¢dapma MIIMO (7,0-7,2 pH).
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Puc. 2. Bausinne KOHIEHTPAIIMH XUTO3aHA HA
NMOTEePH NMPH TEeNJI0BOii 00padoTke Papueit

AHTHOKHCIIMTENBHYI0 aKTHUBHOCTh XWTO3aHA MPUMEHHUTENBHO K (hapmaMm U3 Msica pa3HbIX
BHUJIOB OLICHUBAJIX 10 PE3yJIbTaTaM OINPEAEICHUS NEPBUYHBIX U BTOPUUYHBIX IPOJYKTOB OKUCICHHUS
(tabm.1). Papmm ynakoBBIBaJM B TOJHMEPHbIE KOHTEHHEPHl W XpaHWIM TPH TEMIIEparype

0....+4°C B TeueHue 5 CyTOK.
Kak CJICOYyCT U3 MPUBCACHHBIX JAaHHBIX I[O6aBJ'IeHI/Ie XHUTO3aHa MPUBOAUT K CTa6I/IHI/I3aHI/IH

nponecca HAKOIUICHUA TNEPBUYHBIX HNPOAYKTOB OKHUCJIICHUA, YBCIIMYCHUC KOHLICHTpAIIUU I[O63.BKI/I
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MPUBOJIUT K JOCTOBEPHOMY CHMXXEHMIO ONpenenseMoro koiaumdecrtsa ruzapomnepekuceit (P<0,05),
pu 3ToM OonbInit 3P PexT nposBisioT KoHeHTpauuu 0,5%...1,0%.

Tao6auua 1

IMoka3aTe1u OKMCAUTENbHON CTAOMIBHOCTH MSACHBIX (papieil ¢ XUTO3aHOM

IHoka3arean Konuenrpauus xuro3ana, %
OKHCJINTEJIbHOM 0 0,5 1,0 1,5
CTA0MJIBHOCTH
TOBSITUHA
MY 7,154£0,006 5,48+0,09 5,27+0,11 5,23+0,08
ThY 0,528+ 0,481+ 0,362+ 0,337+
CBUHUHA
114, 8,95+0,11 6,15+ 5,69+ 5,43+
ThY 0,689+ 0,424+ 0,366+ 0,327+
e rpyaku
Yy 6,26+ 5,89+ 5,33+ 5,29+
ThY 0,347+ 0,289+ 0,207+ 0,189+
MIIMO
Yy 11,63+ 8,56+ 6,08+ 7,84+
ThY 0,89+ 0,771+ 0,569+ 0,487+

* T4 — mepekucHoe 9uciio, MOJIB/KT 2 O
** ThY — TH0OapOUTYpOBOE YUCIIO, MI MaJIOHOBOTO anbieruna/kr (MrMA/Kr)

[Tporpeccupytomee MO3UTUBHOE BIMSHHE HAa Pa3BUTHE MEPEKHCHOTO OKUCICHHS XUTO3aH
nposiBisieT B (apmax Ha ocHoBe cBUHUHBEI (31,3%), MIIMO (26,4%) u rosausbl (23,4%).
[lomyuyeHHble [JaHHBIE JOKA3bIBAIOT WHTUOWpPYIONIEe BIMSHUE XHWTO3aHAa Ha 00pa3oBaHHE
BTOPHYHBIX MPOAYKTOB okucieHus. [Ipu s3Tom 3Hauenus mokasarens ThY ¢apueit ¢ xurozaHom
OCTAlOTCSI B 3HAYCHMSAX, MPHU KOTOPHIX TNPOSIBISIOTCS TPU3HAKKA TIOpYH, OOHApyKHBaeMbIe
opranonentuyecku (menee 0,5 mr M A/kr). bonee BbIpakeH aHTHOKUCIHUTEETbHBIA 3(PhEKT B
(apmax c amoBBIIIEHHBIM COJECpPKAHWEM JKMpa W TeMOBBIX NHUTMEHTOB. B ¢dapmax ¢ MIIMO
YPOBEHb BBEJICHUS XUTO3aHa JOJKeH ObITh He MeHee 1,0%.

Pe3ynbraThl BBIOJHEHHBIX HWCCIIEAOBAHWHA ITO3BOJISIOT C/AETIAaTh BBIBOJ O TOM, YTO JJIS
MSICHBIX IPOJYKTOB Ha OCHOBE U3MEJILYEHHOTO MSICHOTO ChIphSl peryJupoBaHue (YHKLIHMOHATIbHBIX
CBOWCTB BBEJCHHEM XHTO3aHa HE NPUBOAUT K BEIpAXECHHOMY OJ(PQeKTy, HO CcrmocoOCTByeT
CTa0WJIN3alUU COCTOSTHUSI JTUMUIHON (pakuuu. To ecTh OCHOBHOW TEXHOJOTMUECKOW (yHKIMeH
XHUTO3aHa B (hapIIEBBIX CUCTEMAX SIBIISICTCSI aHTHOKUCITUTEIbHAS.

Crnucoxk nurepatypsl
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VK 637.5:636.033
CYXOE CO3PEBAHUE MPAMOPHOM I'OBSIJIMHBI: TEXHOJIOT MYECKHE
ACHEKTBI U THTUEHNYECKAS OLHEHKA

I'. B. I'ypunoBuy, O. M. Mbruanosa, B. A. Xpenos
KemepoBckuii rocyaapcTBeHHbIN yHUBepeuTeT, I. Kemeposo, Poccust

Cyxoe co3peBaHHE WM «CTapeHHE» Msca B MOCICyOOMHBIN meproa HM3HA4YaIbHO OBLIO
pacnpoCTpaHEHHOW NPAaKTUKOW YIy4IIeHHs KayecTBa MsCA, OJHAKO 3TOT CHOCOO MOCTENEHHO
yTpaTUi CBOM MO3ULUHM C Pa3sBUTHEM HPOMBIIIICHHOTO NMPOU3BOJACTBA U YBEIHMUYEHHEM OOBEMOB
nepepabdoTKH ChIpbsi. MsICO CyXOro co3peBaHUsl XapaKTEepU3yeTcs O0COOBIMH OPraHOJENTHYECKUMHU
CBOMCTBaMM, a IMEHHO BBIPa)KCHHBIM apOMaTOM M HEXHOW KOHCUCTEHLMEW. B Hacrosmiee Bpems
MOBBIIICHHBI MHTEPEC K CYXOMY CO3PEBAaHHMIO OOBSCHSETCS Pa3BUTHEM PECTOPAHHOTO pHIHKA,
TaKue MPOJYKThl BOCTpEOOBaHBI KaK Y KOHEUHBIX OTpeduTenel, Tak u 'y cermenra HoReCa.

Cyxast BbIIEp)KKa IOJlydaeT Bce OOJIbIIee paclpoOCTpaHEHHE B MPAKTUKE CO3PEBaHUS
MpaMOpHOW roBsiauHbI. lIponecc conpoBoXkaaercs UCIapeHUEM BIIATH, MOBBIIIEHHEM KOJIUYECTBA
CYXHUX BEILIECTB, aKTUBU3ALMEN IEHCTBUS TKaHEBbIX (pepMeHTOB. B pe3ynbpTaTe COBOKYIMHOCTH ATHX
MIPOLIECCOB MSICO MPUOOPETAeT BhIpaXKEHHbIE KyJIMHAPHBIEC CBOMCTBA.

[Ipoueccel  co3peBaHusT pPEKOMEHAYETCS  MPOBOAMTH IMpU  TEMIlEpaTypax  BbIIIE
Kprockonuueckux. ONTUMAIbHBIM TEMIIEPATyPHBIM Juana3oHoM siBisercs ot 0 no +4 °C. Bonee
BBICOKHE TEMIIEPaTypbl YCKOPSIOT (PepMEHTATHUBHBIEC MPOLIECCHI, YTO MO3BOJISIET JOCTHYb JIyUIIUX
pE3yJIBTaTOB OPraHOJENTHUYECKUX XapAKTEPUCTUK MPAMOPHOM TOBSAMHBI 3a KOPOTKHMH CpOK,
MIPOBOLUPYIOT OBICTPBII POCT MHUKpPOOPTaHMW3MOB, NPUBOJSAIIMX K IOSBJICHUIO IOCTOPOHHUX
3amaxoB, U nopye msca [1, 2]. MeroTcs gaHHbIE O MPOBEIEHUHU CO3PEBAHUSA IIPU TEMIEPATYPAX -
0,5 + 1°C, cBUIETENbCTBYIONIME O CHUKEHUHU CKOPOCTU MPOTEKAHUS aBTOJUTHUECKHUX IPOLECCOB,
NPUBOAAIIMX K HEOOXOIMMOCTH YBEIWYEHHS CPOKOB BBLACPKKHM Ui TOJTY4YCHUS HEKHOU
KOHCHCTEHIIMU ¥ (POPMUPOBAHUS BBIPAKEHHOTO BKyCa U apoMarTa.

Cy1ecTByIOT pa3iMuyHble MHEHMsI O MPOJOJDKUTENIBHOCTU CyXoro co3peBaHus. Hamboiee
4acTbI PEKOMEHyeMbli auana3oH oT 14 no 70 aHeil. MuHuUManbHOE BpEMS CyXOIO CO3PEBAHMS
TOBAJIMHBI, KOTOPOE [aeT XOpOIIME pPe3yibTaThl, cocTaBisgeT 28 nHell [2]. CrneunajaucTsl
ABCTpanuu, yCTaHOBUBIINE TEPHOJ TOCTHXKEHUS HEOOXOIMMOI HEXHOCTH OKOJO 4 Helenb Npu
temriepatype -0,5 °C u 2 veaenu npu temmeparype S © C, cuutaroT HanboJsee nMpeanouTUTEILHBIM
nuama3oH ot 21-55 nueit [3].

IIpouecc cyxoro co3peBaHus ABJIAETCSA JOPOTOCTOSIIMM 110 CPABHEHMIO C BJIIAYKHBIM, HU3-3a
BBICOKOM MOTEpPH MaccChl, PUCKa MHKpPOOMOJIOTHYECKOTO 3arps3HEHUs, COONIOJIEHHS yCIOBHUH
CO3peBaHMsl U HEOOXOAMMOCTH JOMOJIHUTEIBHOW IUIOIIAAN IPOU3BOACTBEHHBIX ITOMEIICHHUH.
[Iporlecc oTHUMaeT MHOTO BpeMEHH M TpedyeT ocoboro moabdopa ChIpbs, Kak IO
MHUKPOOHMOJIOTMYECKMM [IOKa3aTeNsiM, TaK M II0 PaBHOMEPHOCTU pACIpPENENEeHUs] KUPOBBIX
BKJIFOUCHUH B Msce [4].

B Hacrosmux wnccienoBaHusX Obula IOCTaBJIEHA LENb - YCTAHOBUTH BIMSHHUE YCJIOBUH
CYXOTro CO3peBaHMA Ha (PU3MKO-XMMUYECKHE CBOWCTBA MPAMOPHOH TOBSIIMHBI, MOJYYEHHOWH OT
OBIYKOB YEpHO-TIeCTPOil mopoabl B KemepoBckoit o0macTu.

JUis  uccienoBaHUM U3 TOBSDKBUX IOINYTYLI COINIACHO IIPUHATOM CXEMe pPa3lenKu
MpPaMOPHOW T'OBSIMHBI BBIIEISUIN TOJCTBIM Kpall CIIMHHOTO OTpy0a, yKJIaJblBaId B Kamepax «dry
aged» M BBIIEPKMBATIHM A0 65 CyTOK NIpHU MOCTOSHHOH Temmeparype -0,5 +1 9C, oTHOCHTENBHOI
BIIAXKHOCTH Bo3ayxa (74-75%) u obecrnieueHueM Bo31yX000MEHOM co cKopocThio 0,5 m/c.

B mporecce co3peBaHusi OTCIEKHBAIUCH CIEAYIONIUE MapaMeTphl: €CTECTBEHHast yObLIb
Macchl, pH- NOTEHUMOMETPUYECKMM METOJOM, BOJOCBS3BIBAIOLIASl CIIOCOOHOCTh METOJ0M
MIPECCOBaHMUs, yCHJIME pe3aHus Ha mpudope YopHepa-bpatiyiepa. Xumuueckuil coctaB Mmsca U
MHUKPOOHOIOrHYECKHE NTOKA3aTeNIN OLIEHUBAINCH MIOCIE OKOHYAHUS CO3PEBaHMsI C MCIIOJIb30BaHUEM
OOIIETIPUHATHIX apOUTPAKHBIX METO/IOB.
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PesynbraTel W3MEHEHWH (U3UKO-XUMHUYECKUX TIOKa3aTeled MpaMOpPHOW TOBSIIUHBI B
Ipolecce CO3peBaHMs IIPEACTABICHBI B Ta0IuUIE 1, XUMUYECKH cocTaB B Tabnuie 2.

Taoauua 1

Du3NKO-XHMHYECKHE MOKA3aTeJ I MPAMOPHOii TOBSI/IMHBI B MPOIECCE CYXO0T0 CO3peBaAHUS

IIpoXOKUTEIBHOCTD EcrectBenHas yOblb, % pH Ycunue pesanus,
BBIJICPKKH, CYTKHU klla
20 3,5+0,9 5,79+0,03 115+2,45
35 9,940,8 5,91%0,05 93+1,96
50 14,2+1,5 6,09+0,03 88+3,12
65 26,0+1,3 6,11+0,04 84+2,85
Taoanua 2

N3MeHeHne XHMHYECKOT0 COCTABA MPAMOPHOIi TOBSI/IMHBI MOCJIE CYX0r0 CO3peBaHus

IToxa3zaTenun Jannble 11 00pa3uoB
10 CO3peBaHUSA nocJie 45 cyTok
co3peBaHusl
MaccoBast 1015t Biiaru, % 74,48+0,24" 71,37+0,83"
Maccoast ons Genka, % 18,89+0,36 20,98+0,48 "
MaccoBast 1071t Kupa, % 5,98+0,63° 6,14+0,83"
MaccoBast 10J1s1 MUHEPAJIbHBIX BEIIECTB, %o 1,04i0,14* 1,8 1i0,16*

JlanHbIe BBIpAXXEHBI B BUJIE CPEIHETO 3HAUCHHS + CTaHAApTHOE OTKJIOHEeHHE (n = 3).
* HecylIeCTBeHHO, ** cymiecTBeHHO He paznuuatorcs (P <0,05)

VYcranosneno nosbiuenne pH B nepseie nHu co3peBanus Ha 0,25 ex. Msmenenus pH nocne
21 nHsa co3peBaHMs OBIIIO HE3HAYUTEIIbHBIM.

PesynpTarel onpenencHUs CaHUTAPHOTO COCTOSHHS MPAMOPHOM TOBSIAMHBI MOATBEPIUIH
ero MuKpoGHonormueckoe Gnaromomyane. KMA®AHM orpy6os e mpessiman 3,1 * 10° KOE/r
nocne 65 nHel co3peBaHus, orcyTcTBuM OakTepuii poma Proteus, BI'KII (komudopmsl) B 0,1r u
MATOTEHHBIX (B TOM YHUCIIE CaIbMOHEII) B 25 T.

PesynbraThl HMcciae0oBaHUM MOKa3zaid, 4TO 0Opa3lbl MpaMOpPHOM TOBSAMHBI B Ipoliecce
CYXOr0 CO3pEBaHUsl MEUIEHHO O0E€3BOXKHMBAIOTCS M TEPSAIOT BJIary BO BpPEMSI CyXOro CO3pEBaHUs
IIPEUMYLIECTBEHHO Ha TOBEPXHOCTH, C IOTeped Macchl A0 26%. YCTaHOBIEHBI 3aBHUCUMOCTH
BIIMSHMS BPEMEHU CO3pPEBAaHMs Ha IIOKa3aTellb YCWIMSA PE3aHus I0CIE YNAJICHUs CHIIBHO
00€3B0O’KEHHBIX MTOBEPXHOCTHBIX CJIOEB. JTO SIBJISETCS TIaBHBIM 00pa3oM NPUYMHOM TOTO, YTO 3TOT
THUI BBICOKOKaY€CTBEHHOTO MPOAYKTA CTOUT OOJIBIIE YeM MSICO BIAXKHOTO co3peBaHus. OTHAKO TO
MO3BOJISIET JOCTHYb HEOOXOIUMBIX BKYCOBBIX KAU€CTB U HEXKHOCTH.
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VIK 663.252
UCCJEIOBAHMUE ITPOU3BOJICTBA BUH TUIIA TIOPTBEMHA
N3 UHTPOAYIUPOBAHHBIX COPTOB BUHOI'PAJIA

K. T. dxadaposa
AzepOaitxanckuii ['ocyjapcTBeHHbIN ArpapHblii YHUBEpCUTET, I. ['stHKa, A3zepOaiiikaHckast
PecmyGmnuka

M3BecTHO, 4TO Ha NOTEHLUMANbHBIM YpPOBEHb KayecTBA BHHA CYLIECTBEHHOE BIUSIHHE
OKa3bIBaC€T COPT BHHOTPaJa, TOYBCHHO-KIIMMATHYECKHE YCJIOBUS MECTHOCTH, TEXHOJIOTHUS
BBIpAIIMBaHus U 00paboTku BUHOTpaaa. COTHU KOMIIOHEHTOB, KOTOPBIE MPOXOAT Yepe3 BUHOTPA
1 00pa3yroTcs B Ipoliecce BUHOACIHS, YYaCTBYIOT B (POPMUPOBAHUH OPTaHOJENTUYECKHX CBOMCTB
(kauecTBa) BUHA.

He Bce moctymnHble copTa BUHOIpaja Jal0T KaueCTBEHHOE BUHO. Bce 3To noKa3bIBaeT, 4To
COPT BUHOTPaJa UIPaeT PelaroIlyIo poJib B JOPMUPOBAHUH KauecTBa BUHA.

B xone paccienoBaHus BBIICHMIOCH, YTO HU OJHO M3 ACHCTBYIOIIUX MPEANPUATHH IO
BBIPAIIMBAHUIO II0CAJIOYHOIO MaTepHuaja B Hallell cTpaHe He paboTaeT. YUHUTbIBas, 4TO HAaIlX
MOYBBl 3apakeHbl (DUIIOKCEPOH, HUCIOJIB30BAaHUE IIOCAJOYHOIO MaTepualla, BBIPALICHHOTO Ha
COOCTBEHHOM KOPHSIX, UCKIIOUeHO. [ToaToMy HE0OX0IMMO MPHOOPETATh 1MOCAI0OYHBI MaTeprall Ha
MIPUBUTHIX OCHOBE. BBISICHIIIOCH, YTO TaKOW MMOCAJOYHBIN MaTeprall B OCHOBHOM MMITOPTHPYETCS B
Azep0aiikad U3 5 cTpas.

CocTtaB UCXOIHBIX BHHOMATEPHAJIOB UTPAET KIFOYEBYIO POJIb B (POPMHUPOBAHNHU KAaueCTBA BHH.

MHOro4McIeHHbIE HCCIIEOBAaHUS MOKAa HE PEeIlWId MpoOjeMy MNOJy4deHHs KadeCTBEHHBIX
KpEIUIeHbIX BUH M pa3pabOTKM METOIOB OOBEKTHBHOH OLIEHKM HX KauecTBa. B wacTHOCTH,
npobiemMoit  octaercss  OTCYTCTBHE  AUGD(EepeHLUpPOBAHHBIX  TEXHOJOIMH,  MO3BOJIAIOLIUX
IIPOU3BOJIUTh KAaYECTBEHHBIC KPEIJICHHbIE BMHA M3 HMHTPOAYLUPOBAHHBIX COPTOB BHMHOIpajia B
MECTHBIX YCIOBUSX.

Lensto uccnenoBanus ABIsSETCS pa3padOTKa yCOBEPIIEHCTBOBAHHON TEXHOJIOTMH MOPTBEHHA
W3 UHTPOIYLIMPOBAHHBIX COPTOB BUHOTPAIA.

OOBeKT HccaeIoBaHusl - BUHOTPAJ, CycJo, ME3TH, IpeOHH, BBDKUMKA, MHOTOJICTHUE YacTH
BUHOTPAJHOM JIO3bl, BHHOMATEpuUal ¥ BHHO B TIPOLIECCE IPHUTOTOBJICHUS, OINUCAHHE HX
XMMHUYECKOI'O COCTaBa, BCIOMOTraTelbHBIX MaTepuanoB U 1p. Mcnonb3yroTcs Oenble M KpacHbIe
cOpTa BHHOIPaJa, BBIBEJCHHBIE B XOJ€ HccienoBaHUsA. BuHorpax cobuparoT B TEXHHYECKHX U
nepe3peBIInX cocTOSIHUNA. UTOObI 3aMEHUTh TyOOBYIO KIETIKY, UCCIEAYIOT TBEPAYIO YAaCTH I'PO3AU
Y OJPEBECHEBIINNA YaCTH BUHOTPAAHOM JIO3BI.

OneHka COpPTOB BHHOIPaja MPOBOAUTCA MO (PU3MKO-XMUMHUYECKMM M OMOXMMHUYECKUM
nokasareiasiM. Ha ocHoBe Bcero 3Toro oTOMparoTcs HamOojee MOAXOAIINE COpTa BUHOIPaja.
OTOoOpaHHBIN BUHOTPAJ KOHTPOJIUPYETCS Ha TPEIMET CO3PEBaHUS M COOMpaeTcs B TpeOyeMbIX
COCTOSIHMI. BUHOTpaa nu3MenbyaloT U rpeOHU OTICISAIOT, @ Me3ra Cyab(pUTHPYIOT U3 pacuera 70-90
Mr/am°. OTHENeHHBIH TPeOHH U BHIKHMKA (JEPMEHTUPYIOT MM B COPOKEHHYIO MACCy I00ABIISIOT
CBEXXHUU TpeOHHU.

BapuaHTel, mnodydeHHblE HacTaMBaHME Ha Me3re M OpOKEHHEM Me3TH, IOJBEpraroTcs
npeccoBanuto. Cycio TMOJydeHHOE TII0Ciieé HacTauBaHWE Ha Me3re (epMeHTHpyeTcs [0
HEOO0XOAMMOM KOHAMLMHU MO CaxapuUCTOCTH, Bce (DEPMEHTHUPOBAHHBIE BAPUAHTHI CIUPTYIOTCS 10
oOpazoBanus 17-19 o0 % cnupra. B mporecce cnupTOBaHUU HCIONB3YIOT CHUPT MIICHUYHBINA
PEKTH(HUKOBAHHBIA WM BUHOTPAJHBIC CHHPTHl PA3TUYHON KPETMOCTH. 3aTeM CIHUPTOBAHHBIN
BUHOMAaTepUai XpaHsT Ha Apoxokax (1-3 mecsna). OTaeneHHbIN 0T ocajika MOJIOJ0W BUHOMATEpUal
MoJiBepraeTcss TepMooOpadboTKe B OJMHAKOBBIX YCIOBHUAX C pPa3lIWYHBIMU AoOaBkKamu (AyOoBas
KJICTIKa, MHOTOJIETHHE YaCTH BHHOTPAIHON JIO3bI, TBEPAbIC YaCTH T'PO3JH, APOKKEBOH OCAIOK) U
0e3 HUX.
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[Toy4yennbie BUHOMATEPHAITBI aAHATM3UPYIOTCS Ha (UBHKOXUMHUYECKHEC u
OPTaHOJICITHYECKUE XapaKTEPUCTUKH.

N3yueHsl (U3HKO-XMMHUYECKHE XapaKTEPUCTHKU HHTPOIYIIMPOBAHHBIX COPTOB BHHOTPAJA.
PesynbTarel npeacrasiieHsl B Tabnuiie (Tabnuma 1).

Taoauua 1

Kap06oH0-KHCJIOTHBIN NOTEHIIHA H3YYeHHBIX COPTOB BUHOIPaja

Copra BuHOrpaga
IHoxazaTenu Kabepne —
Manbek | Mepao | Ilupa3
CoBUHBOH
CaxapHucTocTh , I/IM 240 230 260 220
KucnorHocTh , /v’ 6.5 6,2 6.6 7,0
pH 3,02 3,41 3,21 3,16
[TokazaTenu rexunueckoi 3peenoctu ([1T3) 249 257 275 229
I'moxoanumerpuueckue nokazatenu (I'AIT) 3,6 3,7 39 3,1

Kak BHIHO, MHAEKC TEXHHYECKOHN 3pejoCTH COPTOB BHUHOTPAJa, MPUBE3EHHBIX B MECTHBIC
yCIOBHS, KoJeOaeTcst B mipeaenax 229-275, a roKoaluI0MEeTPUIECKUE TTOKa3aTeNd - B Mpeaeiax
3,1-3,9. OroT nmokazarens coctaBua y copta [llupas - 3,1, B Kabepne CoBunboH - 3,6, B ManbOeke
—3,7u B Mepio - 3,9.

He nocrturmee ¢peHOTBHON 3pEIOCTH BUHOTPATHOE CHIPhE HE YIAOBIETBOPSET MOTPEOHOCTH
B CBIPbE C TOUKH 3PEHUS KaK TEXHHUUECKOU 3pPEJIOCTH, TaK U MIIOKOAMMMETPUYECKUM MOKa3aTeIeM.
[MoaTomy cOop BUHOTpana TEXHUYECKOW W (EHOIBHOU 3PEIOCTH MMEET 0co00€ 3HAYCHHE IS
MIPUTOTOBJICHUS TOPTBEITHA.

PesyabTaTt

I'mokoanmnomerpuueckue mnokazarenu (I'AIl) wHTpoIyIMpOBaHHBIX COPTOB BHHOTpaja
koJiebanuch B mpenenax 3,1-3,9. B [llupasze stor nokazarens 6b11 3,1, B Kabepae CoBuHBOH - 3,6, B
Mans6eke 3,7 u B Mepno - 3,9. 3HaueHHs] TEXHUYECKON 3PEJIOCTH M TIIFOKOAIUIOMETPHUECKOTO
WHJIEKCa JTal0T OCHOBAHUE CJEJIaTh BBIBOJ O TOM, YTO M3Y4YCHHBIC JUIsl HAIIMX YCJIOBUH copTa
BHHOTPaIa MOTYT OBITh HCITOJIb30BAHBI TIPY TIPOU3BOCTBE MMOPTBEIHA.

Crnucox nureparypsl
1. ®aranueB X.K. Texnonorus Buna / ®aranues X.K. - baky: Hayka, 2011, 596 c.
2. Kumkosckuit 3.H., Mepxanunan A.A. Texuomoruss BuHa / Kwumkosckuii 3.H.,
Mepxanuan A.A. — Mocksa: JIUIIII, 1984, 503 crp.
3. Kumxosckwuii 3.H., Ckypuxun .M. Xumus puna/ Kumkosckuii 3.H., Ckypuxun .M. —
Mocksa: Arponpomusaat, 1988, 253 ctp.
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VIK 637.138:637.136:637.146.34
HNCCIEJOBAHUE ) KU3HECIIOCOBHOCTHU HHKAIICYJIMPOBAHHbBIX
MMPOBUOTUKOB B MOJIEJIbHOM CPEJIE

M. M. JlxxymaxkanoBa, XK. X. Kakumona, I'. O. Mupamesa, I'. E. TynskeOaena,
I'. M. baiitbanuHoBa
VYuusepcuret umenu [llakapuma ropoga Cemeid, r. Cemeit, Kazaxcran

B mpombIIIEHHO pa3BUTBIX CTpaHax (PYHKUMOHAIbHbIE MPOAYKTHl CTaJld YacThbIO
MTOBCEIHEBHOI'O PALIMOHA U MTPOJIEMOHCTPUPOBAIM MOTEHIIMAIBHYIO MOIb3Y JJIS 370POBbSL.

@OyHKIMOHATBHOCTh (DYHKIIMOHAIBHBIX TMHIIEBBIX MPOIYKTOB OCHOBAaHA HAa OMOAKTHBHBIX
KOMIIOHEHTAaX, YaCTO COJACPKAIIUXCS B MPOIAYKTE ECTECTBEHHBIM 00pa30M, HO 0OBIYHO TPeOyIOIUX
N00aBIIEHUS] ONPEEIEHHOI0 MHIPEIUCeHTA Ui ONTUMHU3AIMH TI0JIE3HBIX CBOWCTB. B Kareropuio
(YHKIIMOHATIBHBIX MUIIEBBIX MPOTYKTOB BXOMAT:

1) oObluHBIE TMPOAYKTHI C OWOJOTMYECKHM AKTUBHBIMH BEIIECTBAMH IPUPOAHOTO
MIPOUCXOXKACHUS (HAPUMED, MUIIICBBIC BOJIOKHA);

2) TmpOaYKTHI ¢ OOaBKaMH OMOJIOTMUECKH AaKTHBHBIX BEIICCTB (HampuMep, MpPOOHOTHKH,
AHTHUOKCHUJIAHTHI ),

3) BBeACHHBIC NPOM3BOJIHBIC NHIIEBBICE WHTPEIUEHTHI K OOBIYHBIM TPOIYKTaM MHTAHUS
(manpumep, npeduotuxm) [1].

TepmuH «IpoOMOTHK» SBISETCS OTHOCUTEIBHO HOBBIM CIIOBOM, O3HAYAIOIIUM ISt
KHU3HI», U B HACTOsSIIEE BpeMs OH HCIOJb3yeTcs A 00O3HaueHHs OaKTepui, CBS3aHHBIX C
OaroTBOPHBIM  BO3JEHCTBMEM Ha JIOAed M JKUBOTHBIX. IlepBoHauanbHOE HaOIOJCHHE
MOJIOKUTETIBLHOM POJIM, KOTOPYIO UTPAIOT HEKOTOpbIe OTOOpaHHbIe OakTepuu, MpunuckiBaercs Mnbe
MeunukoBy, naypeaty HoOeneBckoit mpemuu, paboraBummii B Muctutyte Ilactepa B Hauane
IPOIIJIOr0 BEKA, KOTOPBIM HPEIMNONI0XKHI, YTO «3aBUCUMOCTh KHUIIEYHBIX MHUKpPOOOB OT MUILU
MO3BOJISIET NMPUHMMATh MEpbl AJs U3MEHEHMs (IIOphl B HAllleM OPraHU3ME U 3aMEHbl BPEIHBIX
MHUKPOOOB TIOJIE3HBIMH MHKpOOamm» [2].

[Ipo6GuoTrku ObUIM ONpeneieHbl KaK KUBbl€ MUKPOOPIaHU3MBbI, KOTOpPbIE MPU BBEICHUU B
a/ICKBATHBIX KOJIMUYECTBAX OKA3bIBAIOT 0J1aroTBOPHOE (PM3NOIOTHUECKOE BO3/ICHCTBUE HA XO35MHA.

UroObl  OKa3aTh  MOJOXKUTEIbHOE  BIMSHHE HA  370POBbE, IKM3HECIIOCOOHOCTH
POOMOTHYECKUX OakTepuil sBIAETCS BaXXHBIM (PAKTOPOM HUX 3(P(EKTUBHOCTH, TaK KaK OHHU
JIOJKHBI BBDKMBATh BO BpeMs OOpaOOTKM M XpaHEHUs IMHUIIEBBIX MPOJIYKTOB M IMPOXOIUTH 4epes
KEMyJIOK C TMOBBIIIEHHONH KHCIOTHOCTBIO, a Takke (EpMEHThl M JKEIYHble COJIM B TOHKOU
kuike [3].

HaunOonee nepcneKTUBHBIM HANpaBiICHUEM [yl PpELICHUs OSTOW MNpoOJIeMbl SBIISETCS
HCIIOJIb30BAaHWE YAaCTHOTO ciyyas Ipolecca HMMOOWIM3aLUK OakTepuaidbHBIX KIETOK —
MHKAIICYJIUPOBAHMUS.

Ha cerousmHuii JeHb rpynnoil y4eHbIX YHUBEPCUTETA BEAYTCS HAyYHBIE HCCIIEIOBAHUS 110
pa3paboTKe KUCIOMOJIOYHBIX MPOTYKTOB C MHKAIICYTUPOBAHHBIMH TPOOUOTHKAMH.

B pamkax HayuHoro rpanTa, punancupyemoro MOH PK no npuoputreTHoMy HanpaBiieHUIO
«PanmoHanbHOE HCHOJIB30BAHUE TPHPOJIHBIX PECYPCOB, NEpepadOTKa ChIPbS U MPOIAYKLIHN,
npeanpuopurery «TexHonoruu riryO0okoi mepepaboTKu ChIpbsl U MpoayKuuu» no teme «Hayuno-
IIPaKTUYECKOe 0OOCHOBAHHE HUCIIOJIb30BAHMUS MHKAICYJIMPOBAHHBIX CUHOMOTHYECKHUX IPENaparTos,
o0ajaroIuX UMMYHOCTUMYJIMPYIOIEH aKTUBHOCTBIO, B IPOM3BOJCTBE MOJIOUHBIX IMPOAYKTOB)»
MIPOBEJICHbl HAy4YHbIE HCCIEIOBaHUS U Pa3pabOTKH, OJHUM M3 pe3ysbTaTOB JIaHHOTO TIpaHTa
SIBJIAETCA pa3pabOTaHHAs TEXHOJIOTHS ITOIyYEHHs HHKAMCYIMPOBAHHBIX TPOOUOTHUKOB.

Ha ocHOBaHMHM 53KCHEpUMEHTANBHBIX JAaHHBIX ObUI OOOCHOBaH BBIOOpP MAaTEPHUAJIOB,
UCTIOJNBb3YEMBIX JJIsi WHKAINCYJIMPOBAHUSA: aJbIMHAT HATpHA, *KenaTuH u xjiopun kaibims CaCls,
HccnenoBan u 000CHOBaH BBHIOOp NpOOMOTHMKA JAJIsi WHKANCYyJIHpoBaHus - Propionibacterium
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freudenreichii. Taxxke ObUT HCCIIEOBAaH MPOIECC MHKANCYJIMPOBAHKS NMPOOWOTHKA B abrHHATHO-
KEMATHHOBYIO KallCylly, a TakXe MHCCIIeOBaHa >KU3HECIOCOOHOCTh HHKAIICYJIUPOBAHHBIX
MPOOMOTHKOB B MOJICNIHON Cpefie, UMUTUPYIOLIECH KeTy JOUYHO-KUIIEYHBIH TPAKT.

ITocne Toro, xak P. freudenreichii mpoxoauT yepes KeTyJOK U BEPXHUN KUIICYHBIH TPAKT,
P. freudenreichii 1omkeH npeamOYTUTEILHO PHIIAIIATH K STTUTEIMIO KHIIEYHOTO TPAaKTa U pacTh. B
KauecTBe PyKOBOJACTBa MexayHapoaHas MoJjouHas deaepanus peKOMEeHI0Bata, YTOObl OaKTepuu
ObLTM aKTUBHBIMH U COJEpKaJIM HE MEHee 10 KOE/mn. K COXKAJICHUIO, OOJIBIIMHCTBO
npoOuoTukoB, B ToM uucie P. freudenreichii, He crOCOOHBI BBDKHBATh B BBICOKOW IPOIIOPIIMH
CYPOBBIX YCJIOBUN KHUCIOTHOCTU U KOHIEHTPAIIUU KETUH, OOBIYHO BCTPEYAIOIINXCS B YKEITYJOYHO-
KHIIEYHOM TPaKTE YEIOBEKa.

[TosTOMy MHKarcyiIupoBaHHE OAaKTEPUANBHBIX KJIETOK B albIMHATHO-)KEIATHHOBBIC T€ITU B
HACTOsIIee BpeMs NMPHUBJICKAET BHUMAHUE K YBEIUYEHHUIO JKU3HECIIOCOOHOCTH MPOOHMOTHYECKUX
OaKkTepHii B KUCIBIX MPOJYKTaX, U 3TO IIUPOKO HCHOJIB3YEMBIH METOM, MOTOMY YTO 3TOT METOJ
OYeHb MSTKMA ¥ BBINOJMHSETCS MPH KOMHATHOW TeMIepaType B BOJHOH cpene MyTeM C
WCIOJIb30BaHNEM (DU3HOIOTHUECKH MTPUEMIIEMBIX XUMUKATOB.

UroObl MONYy4YUTHh JAaHHbIE O TIOBEIEHUWHU Karcyl BO BpeMS HMHUTALUU KEITyIAOYHO-
KHUIIIEYHOTO TpaKTa, OblIa MCClieIoBaHa CTaOMILHOCTh B MOoAenbHBIX cpeaax SGF (pH 2) u SIF (pH
7,2). B SGF kancynbl nmoka3anu HaOyxaHue 0e3 Kakoro-im0o Mpu3HaKa pacraaa B TeUeHHue 2 d.
Pe3ynbTaThl mOKa3bIBalOT, YTO KamCyJibl ObICTpO HaOyxanu B TeueHHe nepBbiXx 30 MUHYT, uepe3 1
yac HabyXaHUe MUKpPOKAIICYJI JJOCTUTJIO paBHOBECHS 0€3 KaKkoi-11ubo 3po3uu.

WukancyaupoBaHHble MPOOHMOTHUKM TMOMEIIAIM B HWMHUTHPOBAHHYIO CpEAy JKEIyA04HOTO
coka (SGF) pH 2,0 m uHKyOMpoBamuM B TeueHHE 2 4YacoB, 3aTeM KarlCylibl MEPEHOCHIN B
MMUTUPOBaHHYI0 cpeay ToHkoro kumiedHuka (SIF) pH 7,2 u Taxxke mHKyOHpoBanu B TedeHHE 3
yacoB. JlaHHBINA rpaduK MOKa3bIBa€T MOEIBHYIO CPEAy MMHUTHUPYIOLIUI KelyI0YHO-KUIICUHBIH
TpakT. Pe3ynpTaThl moka3zaHbl Ha pUCYHKE 1.
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== HEanCcYIHPORaHHEIE TPOOHOTHKH
A - mvETHpOBaHHAA cpega wemyaoaaore cora SGF (pH 2.0)

b - mmTEpoRannan cpega Tonxoro kmmeganka SIEF (pH 7.2)

Puc. 1. KuzHecnocob6Hocth KiIeTok P. freudenreichii B 3aBucumocTn ot Bpemenn
BbICBOOOK/IEHHE KJIETOK U3 KaICyJ B MOAeJbHOI cpeie MMUTHPYIOLIMI JKeJTy109HO-
KHUIIEYHbIH TPAKT
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Ha nepBom aTane BeicBoOOXkAeHHUE KiIeTOK Obuth He3HauuTenbHbiMU B SGF (pH 2). Tlocne
TOTO0, KaK WHKAICYJIHpoBaHHbIe TpoOnoTuku Obutu nepenecensl 3 SGF B SIF, O6bu10 00HapyskeHO
00JIBIIIOE KOJIMYECTBO U 00JIee BBICOKAsi CKOPOCTh BBICBOOOXAeHUS KieTOoK P. freudenreichii. Korma
Karicynsl noMecTusii B SGF, anbruHaTHBIN KOMIOHEHT MOJBEPrajics KaTalu3upyeMOMY KHCIOTOU
runpoausy, a Tawke npespameHuto rpynn -COO- B rpynnel -COOH, anektpocrarnyeckoe
nputsbkeHue Mexay rpynmnamu Ca2 + u -COO- B coequHEHNH «SIMUHAas KOpoOKay MOYTH HCUYe3alio
U, CJIEJOBATENbHO, HIAPUKKU HAaYaJId paclalaThCcs ropa3fo ObicTpee. DTOT pe3yibTar MoKasaj, uTo
kietku P. freudenreichii moryt HempepblBHO BBICBOOOXAaThCs U3 Mukpokarncyia B JKKT,
KOJIMYECTBO U CKOPOCTh BBICBOOOXIeHUs kieTok P. freudenreichii B SIF Obuti HamMHOTO BBINIE U
owIcTpee.

Kamcynel ¢ comepxammem P. freudenreichii Ha ocHOBe anbrmHaTta M >KEIaTHHA OBUIH
MOJTyYCHBI C MOMOIIBIO TEXHOJIOTHH SKCTPY3UH, U MPOAYKT MOT YBEIUYUTH KOJUYECTBO JKHMBBIX
xrerok 10 10° KOE/mn. Kancyiisl, mojydeHHbIe METOIOM 3KCTPY3HH, PABHOMEPHO PacIpe/ieIeHbI
0e3 MPU3HAKOB KOJUTANCUPOBAaHHBIX cep ¢ pazmepom 2,5 + 3,0 mm. Knetku P. freudenreichii moryt
HEMpPEepPBHIBHO BBICBOOOXKAATHCA M3 KaIlCyJl, a KOJTUYECTBO U CKOPOCTh BbicBOOOkAeHus B SIF (pH
7,2) Obumn HamHOro BbBIIe U ObicTpee, yemMm B SGF (pH 2). Takum o6pa3om, meron
WHKAICyJIUPOBaHMsI, OKa3aJicsi oOueHb A EeKTUBHHIM B YBEIMYEHUU HKU3HECTIOCOOHOCTH
MPOOUOTHYECKUX OaKTepui MO CPaBHEHHMIO C HEHWHKAICYJIMPOBAHHBIMU CBOOOJHBIMU KIIETKAMH.
AJBrUHATHO-KEIIATHHOBBIE ~ KAICyJbl MOTYT TIOTCHIHMAJIbHO HCIOJb30BATBCS B  KadecTBE
0€30MMacHOT0 U 3alUTHOTO CPEACTBA JOCTABKH JKU3HECTIOCOOHBIX TPOOMOTUYECKUX OaKTEpUH.

JlaHHBIE 110 WCCIIEZIOBAHUIO KU3HECTIOCOOHOCTH TOKA3ajH, YTO albIMHATHO-)KEIaTHHOBBIC
KariCyJibl 00ecreyrBal0T CaMylo BBICOKYIO 3aIlUTY 110 CPABHEHUIO C APYTUMH BUAAMHU Karcyll, TakK
KaK KOHEYHAasi KOHIICHTpAIs MPUOIU3UTENHHO 10° KOE /mn st P. freudenreichii 6bu1a monyuena
mocine 3 4acoB B HMMHUTHUPYIOLIEH Cpele TOHKOTO KHUIIeyHuKa. J[aHHbIE MO >KM3HECTIOCOOHOCTH
TaKk)Ke YKa3plBAIOT Ha TO, 4YTO allbTMHATHO-)KETATHHOBBIC KAarCyjbl OOECHEYMBAIOT IYUIIYIO
3aIUTY, YTO MPEATNOIaraeT CHIKEHNE MPOHUKHOBEHHUS KUCIIOThI, BO3MOXKHO, U3-3a 00Jiee CHUIIbHBIX
B3aMMOJICHCTBHUI MEXIY STUMH IBYMS OJUMEPAMHU.

Crnucoxk nureparypsl

1. Tyxunkun B.Y., loponnn A.®., KouetoBa A.A. ®yHKIIMOHAJIbHBIE MUILEBBIE MPOTYKTHI
— cTparerusi coBpeMeHHoro nutanus // TexHonorus 3popoBoro nutanus. Y. 1. — M.: MockoBckwi
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London //G.P.Putman’s Sons; 1908.p. 161-183.

3. AptioxoBa C.U. Mcnonb3oBanue MpoOHOTHKOB U MPEOUOTHKOB B OMOTEXHOJIOTUU TTPOU3-
BOJICTBA OMOMpoAyKTOB: MoHOTpaduss — Omck: U3a-so OMI'TY, 2010. - 112 c.
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YK 577.325
NUMMOBUWJIM3ALUA TPUIICUHA HA TIOJIMBUHUJIKAITIPOJIAKTAME
"N ET'0O COINOJIMMEPAX C NOJUBUHUJINMHUIA3O0JIOM

A. H. y6osunkas®, M. I'. XonsBka*** M. C. Jlapmuackas*, A. B. Copokun*, B. I'. ApTroxoB*
* BopoHEeKCKHIi TOCYTapCTBEHHBIN YHUBEPCHUTET, I'. Boponex, Poccus
** CeBacTOIOJILCKUI TOCYAaPCTBEHHBI YHUBEPCUTET, T. CeBacTomnoins, Poccus

Pa3paboTka (epMeHTHBIX TpenapaToB SBISETCS TEPCHEKTHBHON 00JIACThI0 HAYYHBIX
M3bICKAHUH M HAaxXOJIUT TPUMEHEHHWE B aHAJIUTHUYECKUX MCCICAOBAHUAX, MEIUIIMHCKOM
MIPOMBIIIJIEHHOCTH, 3/paBOOXPAaHEHUH, CEIbCKOM XO3SMCTBE, a TaKXKE B PA3IUYHBIX OTPACIAX
MHILIEBOM U JIETKON MTPOMBIILIEHHOCTH.

Ha cerogusmnuii 1eHb psiA 2H3UMOB, K KOTOPBIM OTHOCHUTCSI TPUIICUH — 3HJIOTE€HHBIH
MPOTEONUTUYECKII (epMEeHT Kjacca TUAPOia3, CUHTE3UPYEMBId SK30KPUHHBIMU KJIETKAMH
MOJKETYIOYHOM KeJe3bl MIIeKonuTarommx [l], — mpuMeHstoT ana pasmaryeHust wmsca. Hx
UCIIOJIb30BAHUE OCHOBAaHO HAa  (EPMEHTATUBHOM THJApOJU3e OEIKOB, UTO  IO3BOJISIET
MHTEHCU(UIIMPOBATH TEXHOJIOTUYECKUN MPOLIECC, a TAKXKE MOBBICUTH MHUIIEBYIO IIECHHOCTh ChIPhS U
YJIy4IIUTh €70 OPraHOJENTHYECKUE XapaKTEPUCTHKHU.

HectabunpHOCTh HEKOTOPBIX SH3MMOB OTpaHMYMBAET HUX MIMPOKOE TMPUMEHEHHE B
npoMblieHHOCTH. OAHUM M3 MyTed pemeHus 3TOH MpoOJIeMbl SBISIETCS MMMOOMIM3ALMS
(epMEHTOB Ha CHHTETUICCKUX HOCHTEISIX [2].

[Tonmu-N-punmnkanponakram (IIBK) — Tepmoocaxmaemslii monumep, 00J1a1at01nii BBICOKOH
THIPOGMIBHOCTBIO, BBIPAXKEHHOW CHOCOOHOCTBIO K KOMIUIEKCOOOpPA30BaHHIO M OTCYTCTBHEM
TOKCUYHOCTH, YTO IMO3BOJISIET HCIOJB30BaTh €ro Kak MaTpUIly A8 MMMOOWIM3ALHUU IIHPOKOTO
cniekTpa Ouonornuecku akTuBHbIX BemiecTB. [Ipumenenune [IBK B kauecTBe MaTpUIIbI-HOCUTENS
MO3BOJISIET TIOBBICUTH YCTOWYMBOCTH (hepMEeHTa K TepMOMHAKTHUBaluu. benkoBas Molekyna
MPUKPETISETCS Yepe3 XUMHUUECKYIO CBSI3b UJIU BKJIIOYAETCs B redb [3].

[HonmuBuuunumuazon (IIBU) — 310 cuHTeTMYEeCKUW MOJMMEp, MPOSBISIOMIUNA OCHOBHbBIE
cBoOlicTBa. BuHMIMMHIa3om 005a7aeT BBICOKUM TEPMOJAWHAMHYECKHUM CpPOJICTBOM K BOJE.
[Tonumepsl Ha OCHOBE HMHAa30jJa JIETKO CBS3BIBAIOTCA C OHOJOTHYECKMMH MOJIEKYJIaMH
MOCPECTBOM BOAOPOJHBIX CBA3EH [4].

llenpto wuccnenoBaHUs SBISUIOCH H3Y4YEHHE KAaTAIUTUYECKUX CBOWCTB  TPUIICHHA,
MMMOOWUJIM30BAaHHOTO HA  MaTpulle MOJIMBUHWIKANpOJAKTaMa M  €ro  COMNOJMMEPOB C
MIOJINBUHUIIMMH1a30JI0M.

B kauectBe o0ObekTa wuccnenoBaHus OblT BbIOpaH TpurncuH Oblka QupMmbel J{uaswm.
Hocurensmu TUIs MMMOOUITN3AIUU BBICTYIIWJIH CUHTETUYECKHE NOoUMEpBl  —
MOJINBUHUJIKANIPOJIAKTAM M €r0  COMOJUMEPbl C MOJWBUHUIMMHAA30JIOM CO  CIEIYIOIINM
conepxanueM 3BeHbeB: 1) BK (Bununkanpomnaktam) — 47%, BU (Bunmnumugazon) — 53%; 2) BK —
64%, BU —36%; 3) BK —79%, BU — 21%.

NmmoOunu3anust TpUIcuHa TmpoBoauiack B cooTHomeHun 100 mr ¢epmenta Ha 1 1
MaTpHIIbI IpU J0O0aBICHUH pacTBopa pepMeHT-HocuTeNb K 1% pazorpetomy (1 dac uHKyOanuu mpu
temriepatype 50 °C) pacTBOopy pe3opuuHa B oTHOmeHHH 1:1. B kauecTBe MMMOOMIM3AaIIMOHHOMN
cpennl ucnoasizoBaicsa 0,1 M docdatusiii 6ydep ¢ pH 6,5; nakybanus nmpoBoauiack B TeueHue 20
MUHYT ipu Temmeparype 37 °C, a 3aTeM — Ipu KOMHAaTHOW TeMIepaType 0 MOJTHOIO BbICHIXaHMS
npemnapara. Karanuruueckas akTHBHOCTB (pepMeHTa ompenessiiaach no cyocrpaty BAPNA.

B pe3ynbrate mpoBeAEHHBIX SKCIIEPUMEHTOB U MOCIEAYIOUINX PacuyeToB ObLa ONpeaencHa
(epMeHTaTHBHAs aKTUBHOCTH MPENapaToB TpUricuHa (puc. 1).
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Puc. 1. ®epmeHTATHBHASL AKTUBHOCTD NPENapaToB TPUIICMHA

CaMbIM MHOTOOOEIIAIONIMM HOCHTENIEM IOoKa3al cebs comomumep ¢ coxepkanueM 47%
BUHWJIKANIPOIAKTAMHBIX 3BeHbeB M 53% BUHWIMMHUIA30IbHBIX 3BeHbEB. (DepMeHTaTUBHAs
aKTUBHOCTh TPHUIICMHA, UMMMOOWIM30BaHHOTO Ha JaHHOM HOcHuTene, coctaBmwia 13 + 0,4 exn/mi, uTo
cooTBeTcTBYeT 139% OT KatanmuTHdeckod crocoOHocTH HaTuBHOrO (epmenta. Hocutenem c
HAaUMEHBIITHM 3HaYCHUEM AKTUBHOCTH UMMOOHITU30BAaHHOTO TPUIICHHA oKazaJics
MOJIMBUHUJIKATIPOJIAKTaM. AKTUBHOCTh YH3MMa, IMMOOWIM30BAaHHOTO Ha HeM, coctaBuna 10 + 0,5
en/mn, uro coorBerctByeT 103% or HatuBHOro TpurcuHa. lloBblmieHHe ¢epMeHTaTUBHON
AKTUBHOCTH MO CPaBHEHHUIO CO CBOOOJHBIM SH3MMOM MOXET OBITh OOYCIIOBICHO HECKOJIbKUMU
MexaHu3MaMu. Bo-nepBbiX, aKTUBHOCTh TPUIICHHA MOXKET YBEJIUYUBATHCS MOCIE UMMOOMIU3AINH
3a CcYeT HM3MCHCHHsI KOH(OpMAIMHM €ro MOJICKYJIBbI, YTO IOJOXHUTCILHO BIIMSICT HA CKOPOCTH
peakiuu. Bo-BTOphIX, PepMEHTHI MOTYT MHTMOUPOBATHCS BHICOKUMHU KOHIICHTpalUsIMHU cyOcTpaTa
WIM HEKOTOPBIMH TPOAYKTAMH  PEaKIUH, YTO CHIDKAeT HAOII0JaeMyl0 aKTUBHOCTD,
MMMOOUIU3aIMS K€ TMOJHOCThIO HIIM YaCTUYHO TpenoTBpamiaeT uHruOupoBanue. Kpome Toro,
MHOTHE JIETEPTreHThl MOTYT BBI3BIBATH CHIKEHHE aKTHBHOCTH MHTAKTHOTO JH3UMA, TaK K€ KaK W
MIPOBEJICHUE SKCIIEpUMEHTa MpPHU TEMIlepaType BbIIIE ONTHUMAIBHOM [UIs JaHHOTO (epMeHTa
BCJICJICTBUE TEPMHYECKOTO HMCKAXEHHUsS, TOTJa KaK MMMOOWJIM30BaHHBIM Tpemapar B OOJbIIeH
CTEINEHU 3aIHUIIEH OT MOTEPH KaTATUTUUYECKON aKTUBHOCTH [5].

Takum 00pa3zom, W3yueHUE MOJUBHHUIKANIPOIAKTAMA M €r0 MPOU3BOAHBIX KAaK MATPHIIBI
UIsT  UMMOOMIM3au  (EpPMEHTOB SBISETCS MEPCHEKTUBHBIM HAMpPaBIECHUEM HCCIEIOBAHHMA
OMo(PU3UKU 1 OMOTEXHOJIOTHH.

Crnucok nureparypsl
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VJIK 637.3.07
AHAJIA3 YPOBHSA KAYECTBA IMMUAIIEBBIX ITPOJIYKTOB C IPUMEHEHUEM
BAJLJTOBBIX HIKAJT

E. B. IemvoB, U. FO. Pe3anuenko
KemepoBckuii rocy1apcTBEHHbII YHUBEpPCUTET, T. KemepoBo, Poccus

AHanu3 KayecTBa MHILEBHIX NMPOTYKTOB MPOBOJUTCS B COOTBETCTBUU C METOAOJOTHEH U
METOJIaMH{, PEeTrJIaAMEHTUPOBAHHBIMH TpPEOOBAaHUSMU HOPMATHUBHBIX JOKYMEHTOB. BakHbIMH
MOTPEOUTENFCKUMU CBONCTBAMHU THILEBLIX MPOAYKTOB SIBISIFOTCS CEHCOPHBIE XapaKTEPUCTUKH
(opranosientuueckue). OOHUM U3 HAIIEAMIMX HIMPOKOE NPAKTHUYECKOE NIPUMEHEHUE METOJI0B
OLICHKM YpOBHSI KauecTBa IUIIEBBIX MPOAYKTOB SBJISETCS pPEHTHHroBas olleHKa. PelTuHronas
OIIEHKAa Ka4eCTBa 3aKIF0YACTCs B KOJMYECTBEHHOH OIEHKE C MOMOIIBIO0 OaJUThHBIX MIKaJ (0aIoBBIX
1IKaj), KOTOpbIE TPEACTaBISAIOT COOOMU 00beIMHEHNE OIUCATEIbHBIX XapaKTEPUCTHK,
MIPUMEHSIEMBIX IS OLIEHKH YPOBHS KauecTBa mHpoaykiud [1]. bamioBeie mikanbl UCMONB3YIOT, KaK
MIPaBUIIO, NIl OPTaHOJIEITUYECKON OIICHKH, BBISIBICHUS Je(HEKTOB WIH MOPOKOB MPOAYKIIHH, IS
YCTaHOBJIEHUsI YpOBHsS KadecTBa. [Ipu oOlleHKe KadecTBa HEKOTOPBIX IMHIIEBBIX IMPOAYKTOB, B
HOPMATHUBHBIX JOKYMEHTaX M3JI0KEHBI OAJUIOBBIC MIKAJIBI U MOPSIOK OIEHKHA OPTaHOJICNTHYECKUX
XapaKTepUCTUK MPOAYKIMH, JAHHBIE IIKaJIbl AKTUBHO MPUMEHSIIOTCS MPU UCCIEIOBAaHUM KauyecTBa
TPAIULIMOHHBIX W HOBBIX MPOJIYKTOB, HAmpuMep, ChIpoB [2-5]. [ NUIIEBBIX NPOIAYKTOB, HE
MMEIOIUX 3aJ0KEHHBIX HOPMATHUBHOW [TOKyMEHTallMeW NaHHOW METOAOJIOTHH, pa3padaThiBaloT
OaIOBbIE MIKANBI PA3IMYHOTO mopsiaka [6,7].

Ilenbp paboThl 3aKiO¥agach B OINpPENEICHUH YPOBHS KauecTBa CBHIPOB, PEATM3YEMBIX Ha
MOTPeOUTENTLCKOM pPBIHKE T. KeMepoBo /17151 yCTaHOBJICHUS HX COpTa.

B 3agaun wuccienoBaHus BXOIWIM: aHAJIW3 MAapKUPOBKU U YMAKOBKH OOpPAa3IOB CHIPbS,
OILICHKa OpPraHOJENTHYECKUX IOKa3zaTejeil ¢ MOMOIIbI0 OaJuIOBOM MHIKajbl, BBISIBICHHE YpPOBHS
KauecTBa 00pas3IOB CHIPOB.

OObeKTaMM HCCIEOBAaHUS SBISUTUCH 00pasubl  cblpa «[ OJNIAHACKUI» — pa3IHMYHBIX
npousBoauteneit. O6pasen Nel nmpousBoaurens: Anrtaickuil Kpaid, Y cre-Kanmanckuii p-H, ¢. YCTb-
Kamvank, yn. Jleawna,34. O6pazerr No2 - CepmiioBckass o0macte T. ExaTepuHOypr, mepeysiok
Huxonbckui, a.1.

B pabote npumMensiiin MeTo bl MccaeaoBanui, cormacHo TpedboBanuii OCT 32260 [2].

B pesynbpTaTe OlEHKM KauecTBa YMaKOBKHM OOpPA3IOB BBHISBUJIM, YTO YIaKOBKa OOpasIoB
LIEJIOCTHAs,, HE TIOBPEXKICHHAs, BHJI YIAKOBKM LeJUIO(aH, YIaKOBKa MOIyHpo3payHas. YIIaKOBKa
cootBercTByeT TpeboBanmsiM ['OCT 32260.

AHanmm3 MapKUpOBKM TIPOBOAMJIM Ha cooTBeTcTBHE TpeboBanusim TP TC 022/2011
«ITumeBass TPOAYKIMA B YaCTU €€ MApPKUPOBKW». YCTaHOBWIM, 4To y obOpasma Nel «Creip
lNonnanackuit» cBeleHUS O MPOAYKTE HAHECEHBI MENKHM MIpudToM, HeunTabeabHbI, HE yKa3aHa
uHpopmanus o Hamuuu ['MO u He ykaszaH equHbIM 3HaK oOpamieHus. MapkupoBka o0pa3ua He
cootBeTcTByeT TpeboBanusm TP TC 022.Y ob6pasma Ne2 OTKIOHEHWH W HECOOTBETCTBUMN
tpedoBanusM TP TC 022 He BbIABIEHO.

CornacHo OaysIbHOM OIIEHKE y 00pa3lioB OMPEAEIsi CIEAYIOIINE MOKa3aTeN KayecTRa:
BKYC M 3amax, KOHCHUCTEHIINIO, PUCYHOK, BHEIIHUIA BUJ U LBET. B pe3ynbrare 0amioBoil OLIEHKH
o6pa3uoB (o 100 — 6annbHOI 1mIKane) ycTaHOBMIM, 4To oOpa3zer Nel Habpas B cymme 96 Oanos, B
TOM 4YHCJIe 110 BKyCy M 3amaxy 43 6amuia u OTHOCHTCS K BbIciIeMy copTy. OOpaszer; Ne2 HaOpan B
cymMme 94 Gaita, B TOM YMCIIE TIO BKYCY U 3anaxy 42 U OTHOCHUTCS K BBICIIEMY COPTY.

OTtkioHeHus umeroTcst B oopasne Nel mo BKycy U 3amaxy, KOTOPbIE XapaKTepU3YIOTCS Kak
MEHEE BBIPAKEHHBIC CHIPHBIE U UMEIOT CKUJIKY B Oamtax 2. Y oOpasia Ne2 UMeroTcsi OTKIOHSHUS
M0 TOKa3aTeNll0 pUCyHOK. DAKTUYECKH PUCYHOK XapaKTepU30BaJICS HEPAaBHOMEPHOCTHIO, IJIa3KH
pacmosoKeHbl He 10 BCel MOBEPXHOCTH, 3a 3TO CHHKEHHE B Oaiax coctaBmiio 2 6amna. Ha puc. 1
npencrasieH obpaser Ne2 — cocTosiHUE TTOBEPXHOCTH U PUCYHOK Ha pas3pese.

58



Hepcnekmueﬂble Hanpaejaerusl paseumus nuweeoﬁ npoOMvblULIEHHOCMU U CENTbCKO20 xo3siicmea

Puc. 1. Buemnuii Bujg odpa3ua Ne2 u pucyHoOK Ha pa3pese

Taxum 0O6pa3oM, aHATN3 YPOBHS KauecTBa 0Opa3LOB ChIpa MMOKa3aj, YTO UMEIOTCS
OTKJIOHEHUSI B OPTaHOJICTITHYECKUX XapaKTePUCTHKAX, 00a 00pa3iia mo ypoBHIO KayecTBa
OTHOCSITCS K BBICILIEMY COPTY.
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VJIK 664.66.022.39
OBOCHOBAHUE BBIBOPA ®YHKIIMOHAJIBHBIX HHTPEIUEHTOB
W3 HIUTTOBHUKA B TEXHOJIOT MM XJIEBOBYJIOUHBIX U MYYHBIX
KOHIUTEPCKHAX N3AEJTAN

A. E. Enuzaposa, JI. H. ®ensuuna, E. C. Cmepruna, B. A. JIsx
JlanpHEeBOCTOUYHBIHN (pe/iepaibHbIi roCcy1apCTBEHHBIN YHUBEPCUTET, I'. BaguBocTtok, Poccust

PacturenpHOE CBHIphE MalNbHETO BOCTOKA SIBIISETCS OOMIMPHON 0a30i (PyHKIMOHAIBHBIX
MUIIEBBIX WHIPEIUEHTOB, IS  pa3padOTKH MPOAYKTOB JAMETUYECKOTO MPO(UIAKTUIECKOTO
nutanus. Ocoboe 3Ha4eHWe WMEIOT TPOMBIIUICHHBIE 3arOTOBKM OT AMKOPACTYyIIUX U
KyJbTUBHUPYEMBIX JIEKAPCTBEHHBIX PACTCHHIA, B TOM YHUCJIE IIUNOBHHUK, KOTOPBIN SBIAETCS OTHUM
W3 MHOTOTOHH)KHBIX KYJbTUBHpPYEeMbIM BUI0B. OH BBEIEH B KyJIbTYpPy pa3palOaThIBAIOTCS €ro
BBICOKOBUTAMUHHBIE
copra [1].

OCHOBHBIM JOCTOMHCTBOM IIIMIIOBHUKA SIBISIETCS BBICOKOE COJAEpXkAHHE B €ro IUiojax
ACKOPOMHOBOW KHCIIOTHI, IPYrOr0 €CTECTBEHHOTO INMPOJYKTa HACTOJILKO OOTaToro acKOpOMHOBOU
KHCIIOTOM HE CyIIecTBYyeT B mpupone. Kpome Toro, miuojabl IIMIOBHUKA COAEPKAT KapOTHH
(mpoButamuH A) — 12—-18 mr %, Butamun B2 — 0,03 mr %, Butamun K, Butamun P, a Taxxke
(braBonouabl, okono 18% caxapa, 4,0 % MeKTUHOBBIEC BELIECTBA, OPraHUYECKHE KUCIOTHI [2,3].

Ilenecoobpa3HoCcTh OOOTAIIEHUs] THIIEBBIX TPOIYKTOB  (DU3HOIOTHYECKH IIEHHBIMHU
MUIIEBBIMUA UHTPEIUCHTAMH Ha OCHOBE MPOYKTOB MepepadOTKH MIMMOBHUKA (B BUE CBEKUX STOJ,
MOPOILIKa, CHUPOIOB, 3KTCPAKTOB), IMO3BOJISIONIMMM YJIyYIIaTh MX MOTPEOUTEIbCKHUE CBOICTBa,
OTMEYaeTCs B MyOJIMKAIUAX, KaK WHOCTPAHHBIX YUEHBIX, TaK U YUYEHBIX U3 Pa3NUYHBIX PETHOHOB
Poccuiickoit @enepanuu. C 106aBiieHnEM NHUILEBbIX HHIPEIUEHTOB HA OCHOBE IIUITOBHUKA CO3/1aHA
JMHeWKa MPOIyKTOB, BKIIOUaromias xieboOynounsie uzfenus (XbU) u MydHble KOHIUTEPCKHE
W3MIeNusl, OTHENbHbIE W3 KOTOPHIX OO0JIAMalOT JOKAa3aHHBIM TOJOXHUTEIbHBIM JCHCTBHEM Ha
OpraHU3M YEeJIOBEKA, B PEIENTYPY MPOIYKTOB BKIIOYAIOT pa3udHble (POPMBI ITUTOBHUKA [4 — 12].

Tak, B HEKOTOpBIX pabOTax MOKa3aHa BO3MOXKHOCTH J00ABIIEHHUS TOPOIIKA IIMITIOBHUKA B
peuentypsl XBU, uro oOoramaer uX BUTAMHHAMH, OMOJOTMYECKH AKTUBHBIMH BEIIECTBAMHU
(IEKTMHOM, KapOTMHOM U T.II.), yJIy4IIAaeT OPTraHOJIENTUYECKUE IOKa3aTenu nponaykra. OmHako,
OBLJIO OTMEUYEHO, YTO BBIXOA TOTOBbIX wm3fenuii XBW ymeHbImaeTcs, mpu yBEIMYECHHH HX
KUCJIOTHOCTH [4,5].

BHeceHnne mumoBHUKa B peLENTypy xjieba B BHJIE IKCTPAKTa HAa OCHOBE CHIBOPOTKH H
BOJHOTO  AKCTpakTa  00ECHeuMBajo  BO3MOXKHOCTb  COKpALICHHS  HPOJOJKUTEIbHOCTU
TEXHOJIOTHYECKOoro mukiaa Ha 60-90 MuH 0e3 CHIKEHHS KayecTBa TOTOBOM MPOIYKIIMH, 33 CUET
ONaronpusATHOTO JEHCTBHA SKCTPAKTOB HA OpOIMIBHYIO MUKPOGMIOpY. YIydIIanuch (GU3UKO-
xumudeckne cpoiictBa XbW 1o mokazaTenmsiMm MOpHCTOCTH, (POPMOYCTOWYMBOCTH U YIEIHHOTO
o0béMa wu3Aenuid. OKCTPaKThl IIMIMOBHMKA YBEITUYMBAIM CPOK TOJHOCTH U  TOBBIIIANIN
MHUKPOOHOJIOTHYECKYIO CTAOMIBHOCTD MPOAYKTA MPU XpaHESHHH [6].

Jlo6aBneHue MIpoTa MIMIIOBHHUKA B PELENTYpPy PrKaHO-MIIEHHYHOro Xj1e0a, CiocoOCTBOBAIO
MOBBIIIECHUIO  KHUCJIOTHOCTH  W3JENHUH, YBEJIMYEHUI0O UX YICJIBHOTO o00beMa, YCKOPSIO
TEXHOJIOTHUECKUH mporecc. OqHako Obla BRISABICHA J10303aBUCUMOCTD MOJIOKUTENIBHOTO 3 dexra
BKJIIOUEHUS IPOTa B perentypy npoaykra. [lo pesynbraTtam uccieqoBaHUi (U3NKO-XUMUYECKUX
MOKa3arese KauyecTBa P>KaHO-MIICHHYHOTO XJieba yCTaHOBJICHO, YTO UX MOPHUCTOCTH, YACIbHBIM
00BbEM YBEIMUYMBAIOTCS IO CPAaBHEHUIO C KOHTPOJIBHBIM 00pa3loM. YCTaHOBIEHO, YTO MpHU
BHECEHWH MAaKCHMaJbHOTO KOJUYECTBA IIPOTAa M3 IUIOJOB IHUIMOBHUKA (6 %) B Xjebe MosSBiIsIeTCS
Ype3MEpHO  BBIpAXKEHHbIM MNpUBKYyC JoOaBok. Ilostomy st  oOecnedeHuss  BBICOKHX
OpraHOJIEITUYECKUX II0Ka3arened kadectBa XDbM pekoMeHayercs WCIOoab30BaTh ULIPOT B
KoJmdecTBe He Oonee 4 % oT obmiel Macchl MykH [7].

D¢ddexTuBHOCT, HOOABICHHS MOPOIIKA IMUTIOBHUKA B PEIENTYPY MYUYHBIX KOHIUTEPCKUX
W3JIeNi MoKa3aHa Ha IpuUMepe pa3pabOTaHHOIO CAaXxapHOTO MEYeHbs «BETOYKA HIMIIOBHUKA» H
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«paHTazus», KOTOpas MPOSBIIACH COBEPIICHCTBOBAHHEM (DH3MKO-XUMHUYECKUX MOKa3aTeled u
KauecTBa TOTOBBIX M3JENUNA U TOBBIIMICHUEM HUX MHUIIEBON IEHHOCTH, 3a cueT BuTamuHa C H
MHHEpaJIbHBIX BeecTs [8,9].

AHaJOTHYHBIE HCCIEAOBAaHUS IO CO3JAHMIO T€YEHbS C TMOPOIIKOM UIIMIOBHUKA
MIPOBOJMIIUCH U JAPYTHUMH YUEHBIMHU, KOTOPBIE TAK)KE€ OTMETHIIM TMMOJIb3y A00aBJICHUS IUIIOBHUKA B
pelentypy TEYEeHbs, B  KAa4eCTBE BHUTAMHHHU3HPYIONIETO M  PEMHUHEPATU3UPYIOIIETO
Bemectsa [10,11].

[ToMuMO meuYeHbsS TMONOXKHUTEIbHYIO TEHICHIMIO BIUSHUS TMOpPOIIKAa IIMIOBHUKA
OOHApYXXKWJIM TIPH TPUMEHEHHE €ro B TEXHOJOTMH OyJOYHBIX H3AETH, OH CHocOoOCTBYeT
aKTUBH3AIMM TIpollecca OpOXKEHHS TecTa, IMOBBIIMICHUIO KadecTBa TOTOBOM MPOAYKIUH U
YIIYYIIEHUIO €€ TMOTPEOUTEIIbCKUX CBOUCTB. M3menmsi mpuoOpeTtasn Oojiee TEMHBIM IBET TIO
CPaBHEHHMIO C KOHTPOJBHBIM 00pa3loM, MPU ATOM BKYC H3IEIHs Oojee CIaIKkuili ¢ MPHUBKYCOM
munoBHuKa. [12]. [loMruMo Bcero mpodero MOpPOIIOK M BOAHBIM KCTPAKTa IJIOJIOB IIWIIOBHHUKA
ONMaronpusITHO BJIMSET HAa TEXHOJIOTMIO TMPUTOTOBIICHHS KEKCOB OMApHBIM METOAOM, OOpasIlbl
AMEIOT JIy4YIIyI0 KOMIUICKCHYIO OIICHKY TI0 (U3UKO-XHUMHUYECKUM U  OPraHOJENTHYCCKHM
MOKa3aTeNsIM KauecTBa, B CPaBHEHUH ¢ KOHTpouieM [ 13].

Onnako TpUMEHEHHWE OTBapa IMUIIOBHUKA, HM3MEHSJIO IIBET M apoMar MpOJyKTa, B
pe3ynbTaTe MNpujaBas TOTOBOMY MPOAYKTY KpacHOBAThI OTTEHOK. bbT OOHapykeH MNpsMoii
J0303aBUCUMBIA A(P(EKT yBEIHUYCHUS KUCIOTHOCTH OYOJIMKOB, 3HAYWTEIIBHBIX W3MCHCHHUU B
JIPYTHUX HOPMUPYEMBIX (PU3MKO-XMUMUYECKUX TIOKa3aTesneld He HalIoaanoch, Bce 00pasIbl
COOTBETCTBOBAJIM HOPMATUBHOM JOKYMEHTAIIMU Ha TaHHBIA BUJ TpoayKuuu [ 14].

B HekoTopbix paboTax mo pa3pabOTKe MYYHBIX KOHIWTEPCKUX H3AETUIl YKa3bIBaeTCs
CIIOCOOHOCTh THIIEBBIX HWHTPEIUMEHTOB W3 NIMMOBHUKA CHIXKATh COJIEpKAHUE TMPOJYKTOB
OKHCJICHUS TUMUA0B (GPUTIOPHBIX Macel, ymeHbInano 3Hadenus [T4, KU u AY, yBennuuBath Cpok
TOJHOCTH TOTOBBIX m3nenwnii [15,16].

OtmedaeTcs 11e1eco00pa3HOCTh MPUMEHEHHs] OMOJIOTHYECKH aKTUBHBIX JOOABOK Ha OCHOBE
LIIMTIOBHUKA B TPOU3BOCTBE MaxJiaBbl. [I0pOIIOK M3 MIMITOBHUKA BHOCUJICS U B TECTO, M B HAUMHKY.
OTMe4eHO 3HAYUTENBHOE YIIYUIIEHHE OPraHOJENTUYECKON OLICHKH MOJYy4YEHHBbIX u3feinuid. OHu
MPUOOpPETaTN CBETIO-KOPUIHEBBIH OTTEHOK, IPUATHBIN BBIPAKCHHBIN BKYC U apoMaT IIMIIOBHUKA
3a cuyeT BHeceHHMs A00aBku. Takke Kak M HalKCaHO BbIle ObUIO OTMEYEHO 3aMeJICHHE
OKHCJIUTENbHBIE IIPOLIECCOB U YBEJIIMYEHMSI CPOKA XpaHEHHUs MaxJiaBbl [17].

[IpumeHeHne cMecH 3KCTPAaKTOB HIMIIOBHUKA U CTEBUU B TEXHOJOTWU OyJioueKk, CHa0Xalo
WX BBICOKUMH OPTaHOJICITUYECKUMU TIOKA3aTEIISIMU IO CPAaBHEHUIO C KOHTPOJIbHBIME 0Opasmamu. C
MOJOOHBIM COYETAaHHMEM HSKCTPAKTOB CTEBMU U IIMIIOBHUKA CO3JaHbl OYyJOYKH, KOTOpHIE
XapaKTepU30BAIHCH 00Jiee BHICOKOU MUIIEBOW IIEHHOCTBHIO, HO U YIy4IlIaau (PU3MKO-XUMHYECKHE
CBOMCTBAa TOTOBOTO MPOAYKTa, B TOM YHCJIE€ MOPUCTOCTb, DJIACTUYHOCTh  MSKHUIIA,
pa3xkeBbIBaeMoCTh [ 18].

VY4uuThIBas BBIIEU3I0KEHHOE — JIOCTATOUYHYIO CHIPHEBYIO 0a3y HIMIIOBHHKA HA TEPPUTOPHU
Poccuu, mosoxXuTenbHOe €ro BIUsSHUE KaK Ha TEXHOJIOTMUYECKUE CBOMCTBA MYUYHBIX KOHJIUTEPCKUX
m3nenuii 1 XbU, Tak 1 Ha WX MUIIEBYIO IIEHHOCTH, Bce (DOPMBI €T0 MPUMEHEHHsI B ONPEIEIEHHBIX,
palMOHANBHBIX J03aX, B KAyeCTBE NUIIEBBIX WHIPEIUECHTOB SBIISIIOTCA MEPCHEKTUBHBIMM TS
pa3paboTKu IPOAYKTOB JUETHYECKOTO MPOPUIAKTHUECKOTO TUTAHHUS.
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YK 663.86
HCIIOJIb30BAHUE MMOJAKOPMKH JJISI IPOAKEN C IEJTBIO YMEHBIIEHUS
BPEMEHU CBPA’XKUBAHUSA HAIIMTKA HA OCHOBE KYJIbTYPBI MEDUSOMYCES
GYSEVII

B. I1. Emenbsnenko, C. H. CaBenbes, E. A. Pynenckas
KemepoBckuii rocy1apcTBEHHbII YHUBEpPCUTET, T. KemepoBo, Poccus

AKTyaJapbHOCTh paboThl OOYCIOBIIEHA HETaTWBHBIM BIUSHUEM HaubOosee MOMyNsSpHBIX, Ha
JaHHBIA MOMEHT, MPOXJIAJUTENbHBIX HAMUTKOB, IUAMPYIONIME TMOJOXKEHUE CpPeau KOTOPBIX
3aHMMAIOT HANHUTKUA HA OCHOBE CaxXxapHBIX CHPOIOB C J00aBIEHHWEM KpacuTelel (JTMMOHAIbI) U
YBEIMYUBAIOIIUMCSI HMHTEPECOM TOTpeOuTene K HamuTKaM, COJAEP)KAllUM TOBBIIIEHHOE
coJiepaHne OMOJIOTHYECKH aKTUBHBIX BElIeCTB (OMOIMMOHAAB! U KBachl). OJTHAKO YIOBJICTBOPUTH
CIPOC MOTPeOUTENCH POCCUHUCKHN PHIHOK TPOXJIAJUTEIBHBIX HAIMUTKOB HE B COCTOSTHUM, IOCKOJIBKY
JI0JIsl TAKAX TOBApPOB CPEII aCCOPTUMEHTA MaJia.

Hcnonb30BaHWe MHKPOOPTaHU3MOB B IPOU3BOJICTBE MPOXJIATUTEIBHBIX HAIMMTKOB HE
SIBJISICTCSI HOBBIM HANPaBICHUEM, OJTHAKO Pa3BUTHE €r0 HA POCCUICKOM PHIHKE B OOJBIIEH CTETICHH
OTPaHUYMBACTCS HCIOJB30BAHUEM JIPOAOKEH—CAXapOMULETOB (Saccharomyces minor — (syn.
S. paradoxus) pacel M.) U Mono4HOKHUCTBIX Oaktepuil (Betabacterium B Ne 11 u Ne 13) nns
MIPOM3BOJICTBA KBaca. BeiencTBue mpoiiecca OpokeHUsI B HAMKUTKE HAKAIJIMBAIOTCS BUTAMHUHBI B,
B2, PP, Mmonounas kucioTa, aMMHOKHUCIIOTHI, TUOKCU yIJIepoaa U APYrue COCAMHEHUS, KOTOPhIE
MOBBIIIAIOT €r0 OMOJIOTHYECKYI0 W THIIEBYI0 IEeHHOCTh) [3]. OmHako, nake HaJIW4Yue STUX
KOMITOHCHTOB, HE TIO3BOJISIET KBACY BBIPBATHCS HA JUAUPYIONIYIO TO3UIHIO B HHIYCTPUH (0OBEMBI
ero Mpou3BOJACTBA B 1,5 pa3za HIKe, YEM y JTUMOHAOB). DTO, BEPOSITHEE BCEro, 0OYCIOBICHO €ro
cneun(puIecKUMU OPraHOJIENTUYECKUMH TIOKa3aTesiMu [4].

Jlis TIpOM3BOACTBA HAMHMTKOB C TOBBIMICHHBIM COJEPKaHUEM OHOJIOTUYECKH AKTHBHBIX
BEIIECTB HCHONB3YIOT W JPYrHe€ MHKPOOPTaHW3MBL. Tak, Hampumep, Ui T[POHU3BOJCTBA
OnonuMoHaga mpuMmeHsiercss KyabTypa Gluconobacter oxydans. JlaHHBIE MHKpPOOpTraHU3M
NPUHAMIEKUT K ceMecTBY Acetobacteraceae. G. Oxydansis. OH crocoOeH BbI3bIBATH HEMOJIHOE
OKHUCJICHHE CaxapoB, CIHUPTOB U OpPraHMYECKHX KHCJIOT, BBIAESAS B MUTATENbHBI pacTBOp
[JIIOKOHOBYIO W KETOTJIOKOHOBYIO KHCJIOTBL. OTH KHCIOTHI 007a/lal0T aHTHOKCHAAHTHBIMU
CBOMCTBAMM M NPEIYIPEKIAIOT OCAKIACHUE coyed Kanpuusa. Ha NaHHBIA MOMEHT 3Ty KyJIbTYpy
WCTONB3YEeT Ul Mpou3BozAcTBa OmonmmmoHana Bionade ¢upma Radeberger (I'epmanust). Hamurok
M0 OPTAHOJIMIETHYECKUM TTOKa3aTesieM OMU30K K JIMMoHagaM. OTedecTBEeHHBIE HAIIUTKH HA OCHOBE
JAaHHOU KyJbTYpPbI—TIPOYLIEHTa OTCYTCTBYIOT [6].

Haubonee mnepcrneKTUBHBIM MHUKPOOPTAaHU3MOM—IIPOAYIIEHTOM, Ha OCHOBE KOTOPOTO
BO3MOXKHO CO3/J]aHH€ MPOXJIAAUTEIFHOTO HAMHUTKOB, OOOTAIIEHHOTO OWOJIOTUYECKH AaKTHBHBIMU
BellecTBaMH, sBisercs Medusomyces gysevii (4aitHbiii Tpu6). YaliHelii rpud mpenctaBiseT cooon
KOHCOPIITMYM MHKPOOPTAHU3MOB: Apoxokert (Saccharomyces sp., Torulopsis dattilf wm np.) mn
yKCycHOKUCTBIX Oaktepuit (Gluconacetobacterim xylinum, Acetobacterim acet). Metabonutamu
JTaHHBIX OaKTepUH SBISIOTCS OPraHUYECKHE KHUCJIOTHI (YKCYCHAs, MOJIOYHAs, TJIFOKOHOBAs,
JMMOHHAs, S10JI09Has u 1p.), Buramunsl (C, PP, By, B3, Bs, Bs, B2), nmumieBaputenbHbie GEepMEHTHI,
KO(erHbI, TAHUHBI U YTJIEKUCIIBIN ra3, KOTOpble HEOOXOAUMBI JJI OpraHu3Ma yejoBeka [5].

HccnenoBanus 1Mo co3qaHUIO HAMMMTKA HA OCHOBE YaifHOTO Tpuba yke paHee MpPOBOIUIKCH,
OJIHAKO COBMEIIANN B ce0e M3MEHEHHE JIUIIb OJHOTO IMapaMeTpa KyJIbTUBUPOBAHUS YaifHOTO Tprbda
(MUTaTeIBHOTO PACTBOPA, TEXHOJOTHUYECKHUX MapaMETPOB), B CBSI3M C YE€M HAa POCCHICKOM pPBIHKE
MPUCYTCTBYIOT HAMHUTKH, TEXHOJOTHS MPOM3BOACTBA KOTOPHIX HE3HAYUTEIBHO OTJIMYAETCS OT
TPaJUIMOHHON CXEMbI POU3BOJICTBA.
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HauGonpmmii wHTEpEeC BBI3BIBACT HCcleAoBaHWe Bo mmaBe ¢ CoTHHMKOBBIM B. A. 1o
MMMOOMIIN3AIUN KYJBTYPbl 4alHOTO rpuba Ha TBEpIbld HOcHTENb. OCHOBHBIMU TPHHIUIAMHU
paboThI SBISAIOTCS:

1) pa3nenenue pusnonoruueckux (a3 OpoxKeHUs U OKUCIICHUS YaifHO-CaXapHOT'0 CHPOIIa BO
BPEMEHH U B IPOCTPAHCTBE

2) UMMOOHMIIM3aLNA TIEHKA «YaiiHOTO Tpruba» Ha HOCHUTENSX C IIeNbl0 (JOPMUPOBAHUS €r0
TIIyOMHHOM KYJIbTYPHI.

W3HavanbHO KyJbTYpY BBIpallMBal Ha YalHO-CaxapHOM CHUpPOINE C TOBBIIIEHHBIM
CoJlep’)KaHHUEeM JKCTpaKTa 4asi U pOCTOBbIX (hakTopoB. Jlanee mpoAyLeHT UMMOOMIM3UPOBAIH Ha
KyCcOuKaX JpeBecuHbl (JIUIbI, COCHBI) pa3MepamMu 2X5X2, YBI@KHEHHBIX JO IOJHOTO
BJIATOHACKHIICHHS. BIIOCIEICTBAN IPOBOAMIOCH GpokeHme mpu Temmeparype 28 °C u HH3KOM
ypoBHe a’pauuu (5-15% oT MakcMMaiabHOIO ypOBHS NApLMaIbHOIO JABJIEHMSI PAaCTBOPEHHOTO
KHCJIOPO/1a), LIEJIbI0 KOTOPOIrO SIBISETCS HAKOIJIEHME MAaKCHMMAJIbHOIO KOJIMYECTBA TJIIOKOHOBOM
KUCTOTHl U crnupTta. CreaoM HAET ToJIOBHOE OpOoKeHHE, MOCPEACTBOM KOTOPOTO MPOUCXOAMT
MpeBpaIlleHHEe 3TUX KOMIIOHEHTOB B OPTraHWYECKHE KHUCIOTHI, YeMY CIOCOOCTBYET BHUTAMHUHBI
rpynnsl B. Temneparypa cOpaxuBanust 28 oc, ypoBeHb a’zpauuu 20-30% ot mpO,. [lanee
MIPOUCXOJUT KOHLIEHTpALUMs >KUAKOCTU JJig TOro, YTOOBl MPEBPAaTUTh HAKOMMBIIUKA CHUPT
(mpumepno 1,2%) B YKCyCHYIO KHCJIOTY M TIOBBICUTH COJIEp’KaHHE OpPraHMYECKHX KHCIIOT,
KOHIICHTPALUsl KOTOPBIX B MUTATeIbHOM pacTBope He mpesbimaet 10 r/m. [Ipouece unet npu 20-22
°C 1 noBHIIEHHOM YpoBHE aspammi (55-65% ot MpO,). TIo OKOHYAHMHM MPOLECCa KOHIICHTPALS
KHCIOT focturaet 17 v\, a KOHIIEHTpanus CyXux BemecTs 7,5-8,5% [5].

3a OCHOBY TEKyIIero ucciieoBaHus Oblia B3sta pabota bonmapesoit H.UM u coaBTOpOB.
Lenbto paboThl sBiIsIETCS TOA00P ONTUMAIBLHOTO MUTATEIBLHON Cpebl sl HAKOTUICHHUSI B PACTBOPE
MaKcHUMalbHOTo KonmnuecTBa BuTaMuHOB C u P. beuin uccnenoBansl 9 006pasiioB, OCHOBY KOTOPBIX
COCTaBIISUIM caxap, BOJA, YalHBIA 3KCTPAKT M JIMCThA WU IUIONBI pacTeHuid. B coctaB Hambonee
ONTHMAJIbHOTO MHUTATEIBLHOTO PACTBOPA BXOAWIM IUIOABI YEPHUKH OOBIKHOBEHHOW (Vaccinium
myrtillus), caxapo3a W Bojaa. Pe3ynbTraToM HCCIIEIOBaHUS SBISETCS OOOTallleHWe MUTATEIHHOTO
pactBopa 1,41 mr\% u 0,46 mr\% (3a 10 cyrtok KyneTuBHpoBaHus) BuTamuHamMu C u P
COOTBETCTBEHHO [1].

HemanoBaxkHyto poib ceirpano u uccienoBanue M.B. I'epuet u coaBTopoB. Llenbio paboTbl
SBIISUIOCH YBEJIMUYEHHE CKOPOCTH COpaXKMBaHHS pPAcTBOpAa HAa OCHOBE 4Yasi KOHCOPIUYMOM W3
MUBOBapeHHbIX apoxcken (S. Cerevisiae) U MOIOYHOKUCIBIX Oaktepuii (Betabacterium breve).
JlanHas nmpoOsiema Obljia perieHa ¢ MoMOIIIbI0 TOOABICHUS MTOAKOPMKHU s Iposxoker Siha Proferm
H+2 200 Mr\I[M3 u 400 Mr\I[M3 ¥ aMUHOKHCIOTHOTO BHUTaMUHHOro aktuBatopa 0,5% u 1%. C
MTOMOIIIBIO HUX YJIAJI0Ch CHU3UTH BpeMs cOpakuBaHus ¢ 207 yacoB 70 67 yacos [2].

NMeHHO 3TH wWccheoBaHUsT TO3BOIMIIM HAWTH CHOCOO peHIeHUsT OJHON W3 TPOOJIeMBI
CO3/1aHHs HAIlUTKa Ha OCHOBE 4YalHOro rpuba — ckopocTh cOpakuBaHus. [Ipu TpaaunnoHHON
TEXHOJIOTHH TPOW3BOJICTBA CKOPOCTh cOpakuBaHus pactBopa cocrasiseT 0,05 — 0,08 k. e.\u, uto
HE TMOAXOAMT JJs MPOMBIIUIEHHOTO Mpou3BoAcTBa. /[lng pemieHuss 3Toi mpoOieMbl ObLia
WCIOJb30BaHA Cpella Ha OCHOBE IUIOJOB YEPHHKH OOBIKHOBEHHOM M caxapo3bl C J00aBICHHEM
MOAKOPMKH 11 Apoxokedt Vita Drive. [IutarensHbId pacTBOp UMEET CIEAYIONIYIO PEIENTypY:

1) 11% caxapo3sl

2) 1,5% minoa0B YepHUKH OOBIKHOBEHHOM

3) 0,04% nmoaxopmku 1yutst nposxoken Vita Drive

4) 87,46% Bona.

Bceero 0Ob110 uccnenoBaHo 7 00pa3loB: NUTATEIbHBIM pPAacTBOpP Ha OCHOBE YEPHUKU U
caxapo3bl OOBIKHOBEHHOM 0e3 moakopMk mocie 1,3,7 cytok copaknBanus (00pa3sier Nel,No2 No3)
u ¢ pobaBneHreM NOAKOPMKHU (00pas3mbl Ned Ne5S Ne6) u koHTponbHBINH oOpasenr Ne7 Ha ocCHOBe
YepHUKU OOBIKHOBEHHOH M caxapo3bl 0e3 BHECEHHUS KyJbTYpbl 4YaiiHoro rpuba. Pe3ynbraTh
MpeCTaBICHBI B TaOIuUIE 1.

64



Hepcnekmueﬁbze HanpaeieHus pazeumus nuweeoﬁ npoOMvblULIEHHOCMU U CENTbCKO20 xo3siicmea

Taoaunua 1
3navyenus pH 1 ckopocTH KHCJI0TO0O0pa30BaHKs B 00pa3uax
Iloka3zareJn Nel Ne2 Ne3 Neq Ne§ Ne6 Ne7
pH 2,24 2,08 1,80 1,85 1,77 1,35 3,81
CkopocThb 0,396 0,139 0,165 1,129 0,092 0,590 -
KHCJI0T000pa30BaHus,
K. e\

[To maHHBIM TaOIUIBI MOXEM CIeNaTh BBIBOJ, YTO BHECEHHE MOJKOPMKHU U HCIOJIb30BaHNE
MUTATEILHOTO pAacTBOpa Ha OCHOBE IUIOJOB YEPHUKH OOBIKHOBEHHOH ITO3BOJIMIIM YBEJIUYUTDH
ckopocTh kuciaorooopazosanwms ¢ 0,05 — 0,08 k. e.\u 1o 0,535 k. e.\u (T.e. B 6,7 pa3a). JlobaBieHne
K€ TOJKOPMKH YBEITUYHIIO CKOPOCTh KHUCIOTOOOpa3oBaHUs B cpenHeM B 2,3 pasza (CKOpOCTh
KHCI0TOOOpa3oBanus sl npod 0e3 mobaBneHus noakopMku B cpeaneM 0,233 k. e.\u, B TO BpeMms
KaK CKOPOCTb KHCIOTO0Opa30BaHus s MPod ¢ MOJKOPMKOIL B cpenHeM cocranisier 0,535 k. e.\u).

B npanpHelimeMm IuiaHUpyeTcs HCCIENOBAaTh BIMSHUE adPOOHBIX M aHAdPOOHBIX YCIOBUM
KyJIbTHBUPOBaHMS Ha CKOPOCTh KHCJIOTOOOpa3oBaHWs. Takue HCCIIEIOBaHUS TNPOBOIMINCH Ha
IPONOKAX—CAXapOMHIIETaX M IOKa3bIBAIM TOJOXKUTEIBHOE BIMSHUAE HAa CKOPOCTh COpa)KMBaHWUSL.
T.x. ncnonp30BaHNe MOJKOPMKH JUIS JPOXOKEH IMOKA3ao ITOJIOKHUTEIBHOE BIMSHUE Ha CKOPOCTH
KHCJIOTOOOPa30BaHMsA, TO CIPABEIIMBO MPEANOI0KNTH, YTO [eeco00pa3HO 0OpaTUTh BHUMAHUE U
Ha BIIMSTHUE KUCIOPOA.
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VJIK 637.247
UCCJEJIOBAHUE PEOJIOTMYECKHAX Y OPTAHOJENTHYECKHAX
XAPAKTEPUCTHK ®YHKIIMOHAJHLHOTO KNCJIOMOJOYHOT'O MMPOAYKTA
C UCHIOJIb30BAHUEM MYKH 3EPHOBBIX KYJILTYP

I'. H. 3aGeranosa, A. M. Epmonuna
Bousorozackas rocyjapcTBeHHasi MOJIOYHOXO03sICTBEHHAsA akaaemus uMenu H. B. Bepemaruna,
r. Bomorma, Poccus

TenneHUUs HACTOSILErO0 BPEMEHHU IOKA3bIBAET CYIIECTBEHHbIE OTKJIOHEHHUS B IHUIIEBOM
panuoHe coBpeMeHHOro yenoBeka. [loaToMy akTyallbHOH 3amadeil sBISETCS COBEPILIEHCTBOBaHHE
ACCOPTUMEHTa (PYHKIIMOHAIBHBIX KUCIOMOJIOYHBIX MPOIYKTOB 3a CYET BKJIIOYCHHS B UX COCTaB
pPa3HOOOpPa3HBIX (PYHKIMOHAIBHBIX WHTPEIUCHTOB, NPEIOTBPAIIAONINX BO3HUKHOBEHHE B
OpraHu3Me ueioBeka eduInTa MUTaTeIbHBIX BEIIECTB.

K ogHOMy U3 OCHOBHBIX COBPEMEHHBIX HAMpPaBICHUA pa3BUTHUA MOJOYHOW OTpaCiIH
OTHOCHUTCSI ONTHUMH3AIUs MPOM3BOACTBA MOJIOYHOM mpoayKuuu. lcmonb3oBaHHEe B KauecTBe
OCHOBBI 00€3)KMPEHHOT0 MOJOKa I03BOJIMT HE TOJBKO YBEIUYUTH OOBEMbI BbIpabaThIBaeMOU
MPOAYKIUH, HO U TMOJY4YUTh HOPOAYKT C BBICOKOM NHUIIEBONW I[IEHHOCTHIO M MOHMKEHHBIM
conepxanueM xupa [1]. PazpaboTka GyHKIIMOHATBHBIX KUCIOMOJIOYHBIX TPOYKTOB B COUETAHHH C
pPacTUTENbHBIMU KOMIIOHEHTAMHU TO3BOJUT IMOJIyYUTh COAaHCUPOBAHHBIA COCTaB, TEM CaMbIM
pemasi mpoOieMy, CBA3aHHYIO ¢ KOPPEKIHUEH CTPYKTYpbl MUTaHUs HaceneHus [2].

3epHOBbIE MPOAYKTHI SBIISIOTCS WCTOYHMKAMH MHILEBBIX BOJOKOH, CHIKAIOIIMX YPOBEHBb
XOJIECTepUHA B KPOBH, OKa3bIBAIOIIMX MpO(HUIAKTHYECKOEe M JeueOHOe BO3JAelcTBHE B 00IacTH
HapymieHu (QyHKUMN SKeTyIOYHO-KUIIeYHOro TpakTa [3]. 3epHOBble KOMIIOHEHTHI OOTaTh
HE3aMEHUMBIMH aMHHOKHCIOTAMHU, TMOJIMHEHACBHIIICHHBIMU XUPHBIMU KHCJIOTaMHU, BUTaMHUHAMH,
MHKpPO- U MakpodyiemMeHTamu [4]. [ns cpaBHEHHS XMMHUYECKHUU COCTaB KYKYpY3HOH, JIBbHSHOI,
COCBOM, pUCOBOI M TPEYHEBOI MYKH TIpeicTaBiieH B Tabuie 1 [5].

Tao6anua 1
XMMHUYeCKUI COCTAB MYKH
MI/IHepaJILHbIe BemieCcrea, Mrr BMTaMHHLI, Mr Hl/lIIIeB])Ie
Bux mykn BOJIOKHA, %
Na K Ca |Mg| P Fe B1 B2 PP C
Kykypy3Hnas 7,0 147 20 30 1109 2,7 | 0,35 | 0,13 | 1,80 - 4,4
JIbHsIHAS 24,8 833 290 [ 660|780 | 9,6 | 0,51 | 0,25 | 3,34 | 0,66 7,5
CoeBas 6 1600 | 220 | 620 [ 620 | 143 | 0,7 | 0,24 [ 1,95 | 32 14,1
Pucosas 22 50 20 30 1 119 ] 1,3 | 0,06 | 0,03 | 1.4 | 356 2,3
I'peuneBas 3,0 130 42 48 | 250 | 4,0 0,4 18 3,1 353 2,8

bbutn  mpoBeseHBl  HMcCIeqOBaHUS B 00MacTH  pa3padOTKHM  pelenTypsl  HOBOTO
(YHKIIMOHATBHOTO MOJIOYHOTO TMPOJAYKTa C HKCIOJb30BAHHEM MYKH 3€PHOBBIX KYJIbTYD.
DKcrepuMeHTANIbHBIE HCCIEA0BaHUs MPOBOIMINCH Ha Kadeape TeXHOIOTUH MOJIOKA U MOJIOYHBIX
npoaykroB ®I'bBOY BO «Bonoroackoil rocygapCTBEHHOM MOJIOYHOXO3SIMICTBEHHOM aKaJgeMUU
nmenu H.B. Bepemarunay.
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OObexkTaMH HCCIEIOBaHUS BBICTYNAIM MOJIOKO OO0E3KHUPEHHOE, 3aKBacka OoJrapckoi
Majg04YKyd ¥ TePMO(PUIBLHOTO MOJIOYHOKHUCIIOTO CTPENTOKOKKA B COOTHOIIEHUH 1:4, MyKa 3epHOBBIX
KyJIbTYyp (KyKypy3Hasi, JbHSIHAs, COeBasi, pUCOBasi, [PEYHEBasi, TOPOXOBas, TIMEHHAsI, OJIOSIHAs).

PaccmarpuBanu BHECEHHE MYKH 3€pHOBBIX U OOOOBBIX KYyJIbTYp Kak pPEOJOrMYECKOro
KOMIIOHEHTA, BIUSOIIET0 HA KOHCUCTEHIUIO MMPOAYKTAa.

Perynaropel KOHCUCTEHLIMM CBSI3bIBAIOT BOJY, B PE3yjbTaTe 4YE€ro MUIIEBas KOJUIOWJHAsS
CUCTEMA TePSIET CBOKO MOJABUKHOCTh, KOHCUCTEHIINS U3MEHSIETCSI.

Matematuueckyio 00pabOTKy 3KCHEPUMEHTANbHBIX JAaHHBIX MPOBOJIWIM IO pe3ybTaTam
ONBITOB, UCIOJIbB3YsI METOJIbI CTATUCTUKH, C TOMOIIbI0 KoMIbloTepHOU mporpaMmbl STATISTICA
Advanced.

BoisiBnena nuHeHass 3aBUCHUMOCTh MEXKIY BJIaroCBSI3bIBAIOLIEH CIIOCOOHOCTBIO MYKHU

3€PHOBBIX KYJIBTYP M CHHEPE3UCOM KHCIOMOJOYHOTO CTycTKa ¢ K03(duuueHToM Koppemsuun
0,808 (puc. 1).

Scatterplot of Var2 against Varl
Spreadsheet2 10v"10c
Var2 = 0,569+5 0113
40

35

30
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Vart:Var2: y=0,569+50113"; r=08078, p=0.,0519
r=0,6525
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Varl

Puc. 1. Bausinue BiarocBsi3biBamomieid CnocoOHOCTH 00pa31oB HA CHHepe3uca
KHCJIOMOJIOYHOI0 CIyCTKA

3aBHCUMOCTH MCKAY BJIarOCBS3BIBAIOIIECH CIIOCOOHOCTBIO H YCHOBHOﬁ BA3KOCTBIO HC
BBISIBJICHO, UYTO ITOKAa3aHO HAa PUCYHKC 2.

Scatterplot of Vard against Vard
Spreadsheet2 10v*10c
Vard = 19,0272-0 4055™x

]

28 Va3 Vard: y=19,0272 - 04055
r=-0,0881. p=08356; F = 0,0078

20 o

Ward
®
|
|
|
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WVarld

Puc. 2. Bausinne BJIarocBsi3pIBaolieil CnocOOHOCTH HA YCJIOBHYIO BA3KOCTh 00pa3LoB
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BnusiHue HamosHUTENEl Ha OpraHOJENTHYECKHE II0Ka3aTeNd HCCIeNAyeMbIX 00pa3loB
MoKa3aHo Ha pucyHke 3. OmnbITHBINA oOpa3zel, coiepKaluidi B CBOEM COCTaBE FOPOXOBYIO MYKY,
UMeNl HETIPHUATHBIA SPKO BBIPAKEHHBI TOpPOXOBBIA BKyc. OOpaszer] ¢ coeBOo MyKOH Tak ke
OTJINYAJICS. HENPUATHBIM IPUBKYCOM COM M MYYHHMCTOM KOHCUCTEHLHMEW. B nanbHelmeMm
UCCIIEIOBAHMSI C JaHHBIMU 00pa3LiaMy IPOBOAUTHCS HE Oy AyT.

C NbHAHOW MYKOMW

A

C rpeYyHeBon MyKOMH C PUCOBOI MYKON

el KOHCUCTEHLUMUA

+5ch
C KYKYPY3HOMN MyKOM J ' C COBBOM MYKOMW

3anax

C rOpPOXOBOM MYKOM C AYMEHHOW MYKOM

¢ non6aHoN MyKO#

Puc. 3. Biusinne Buaa MyKH Ha OpraHojienTHYECKHe MOKA3aTeIu 00pa3ioB

Ha ocHOBaHWM TIPOBEAEHHBIX WCCIECIOBAHUHA MOJTY4YEeHBl MaTeMaTH4eCKHue MOJIEINH,
JEMOHCTPHUPYIOIIHE 3aBUCHMOCTh CHHEPE3UCa KHCIOMOJIOYHOTO CTYCTKa OT BJIArOCBSI3BIBAIOIICH
CTIOCOOHOCTH MYKH 3JTaKOBBIX H O00OBBIX KYJIBTYD.

OpranonenTuyeckas OIeHKa MoKa3ala, YTo BBEICHHE MYKH 3€pPHOBBIX U 000OBBIX KYJIBTYpP
B OOJIbIIEH CTETEHW OKa3bIBACT BIMSHUE HA ITOKA3aTENM BKyca M KOHCHUCTCHIIMH, W TI03BOJIMIIA
UCKJIIOUUTH UCCIIeyeMble 00pa3iibl ¢ HEOIaronpUsATHBIMUA MOKA3aTEISIMH.
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VIIK 665.347.8
PECYPCOCBEPETAIOIIAS TEXHOJIOTHSI
PA®UHAIMU MOJICOJTHEYHBIX MACEJ

. A. XKnanos, A. A. BapuBojaa
Ky6anckuii rocynapcTBeHHslIit arpapabiii yausepeuteT uM. M. T. Tpyoununa, r. Kpacuonap,
Poccus

OCHOBHBIM TEXHOJIOTUYECKUM IPOLECCOM NEPEepabOTKU MOJCOJHEYHBIX Maceid SBIISETCS
padunanus. Padunanus — 3To psa BaKHEHIIMX TEXHOJIOTHYECKUX MPOLIECCOB 00pabOTKH Macen ¢
LEeNbI0 YAAJIEHUSI U3 HUX MPUMECEH U Te€X COMyTCTBYIOIIMX BEIIECTB, KOTOPHIE CHUKAIOT KAYECTBO
Y TEXHOJIOTMYECKHEe CBOMCTBAa Macia. KoanmuecTBO COMyTCTBYIONIUX BEIIECTB HEBEIHUKO, HO OHH B
3HAYUTENILHON Mepe ONpEAEAoT KayeCTBO MPOIYKTa.

@dochonmunuasl BHIACIAIOT U3 Macel MyTeM 00pabOTKU MOCIEAHMX BOAOW WM BOJHBIMU
pacTBOpaMu AJIEKTPOIUTOB, BCIEACTBHE YeTO (HOCHOIUIUABI KOAryTUPYIOT U BHIAJAIOT B OCAJIOK.
DTOT MeTOJ MOJy4yWs Ha3BaHue rufparanus. [IpumeHsiemble B HacTosIee BpeMsl CIOCOOBI
OTJENEHNUs TUAPATAMOHHOIO OcajJKka HUMEIT psii HeAocTaTkoB. OTCTaMBaHUE OTIMYAETCS
JUINTEIBHOCTBI0O W HEAOCTAaTOYHOW 3((EKTHBHOCTHIO Ipoliecca, MNpU UEHTPUDYTHPOBAHHUH
WCTIONB3YIOT SHEPrOeMKOEe M JIOporocrosimiee o0OpyJoBaHUE, (QHIbTpOBaHHWE dYepe3 (GUIbTPHI
MIPEIoiaraeT ux YacTyIo 3aMEHY U OYHUCTKY.

B nacrosimiee BpeMs cpeu MaclioKUPOBBIX MPEANPUATUN CTaIM IIUPOKO HCIIOIb30BATHCS
HETPaJUIIMOHHbIE METOMAbI BbIBeJACHHUS (OCHONUNMUIOB W3 Maces, OTIMYAIOUIUECS BBICOKOM
3G GEKTUBHOCTHIO M yITyYIIEHHBIM Ka4€CTBOM MOJTYyYaeMbIX KOHEYHBIX MTPOTYKTOB.

OpaHMM W3 TaKMX METOJOB SIBJISETCA THIApaTalus C MPUMEHEHHEM JIIEKTPOMArHUTHOU
akTHBanMy. Ha cragum cMemMBaHWM TUAPATHPYIOIIETO areHTa ¢ HepadUHUPOBAHHBIM MAaciioM
BO3JICIICTBYET MEPEMEHHOE JJIEKTPUYECKOE II0JIe, CO3/1aBaeMOE almapaToM 3JIEKTPOMArHUTHOU
aktuBanuu (OMA), 3a cder yero yBenuuuBaercs Bbixoa (ocdomumnuaos [1].

O6paboTka Macen mocie rufpaTaluid HU3KOYaCTOTHBIM YIIbTPa3ByKOBBIM IOJIEM YCKOPSIET
oOpa3oBaHue THAPATHPYIOMKX (ochHoMUnuIoB U cIOCOOCTBYET 0oJiee MOTHOMY MX YJAJICHUI0, HO
3TOT METO]] HE UCIIOJIb3YETCs MO MPUYMHE OTPUIATEILHOTO BO3IEUCTBUS Ha 3[J0POBbE YEIOBEKA.

[Tpu ruapaTanyy MOACOIHEYHBIX Maces UCIOJb3yeTcsl pazbasieHHast (ocopHas KUCIOTA.
Mexanusm neiictBusi (ochopHOM KHCIOTHI 0 CHX MOp HE BBIACHEH, HO UMEIOTCS JAaHHBIE, YTO
KHCIIOTHast 00paboTKa CrocoOCTBYET Mepexoy Heruaparupyromux Gopm dochonunuaos B 6omee
nossipable  (OpMBI, KOTOpBIE JIeTde TMOJBEpraroTcs TuapaTtanuu. Mcmoms3oBanue ¢ocdopHoit
KHUCJIOTHl CHIDKAET KOPPO3UHHYIO YCTOMUMBOCTH OOOpYyNOBaHMS, YTO BEAET K YBEJIWYCHHUIO
cebecronmoctu npoaykuud. OIHUM M3 COBPEMEHHBIX METOJIOB sBisieTcss 00paboTka Macel
pacTBOpamMu NOJIIPU3YIOIIKUX COCAVUHEHUH, a UYMHHO CMECh JIMIMOHHOM U SIHTAPHOU KHCJIOT.

Hcrmonp30Banue cMeCH KHCIOT B COOTHOIIEHUH 1,5:1 COOTBETCTBEHHO MO3BOJISIET HanbOoJiee
3¢ GEKTUBHO pa3pyLINTh KOMIUICKCHBIE COCIMHEHHUS HETUAPATHPYEMBIX (POCHOTUNUIOB C HOHAMU
METaJJIOB U NEPEBECTH HeruaApaTupyembie GopMbl GochOIUNHUIOB B THAPATUPYEMBIE.

[IpumeHeHHe 3TOr0 MeTOJa B MPOMBIIIJICHHOCTH HEBO3MOYKHO, TaK KaK HCIOJIb30BAHUE
JUMOHHOM U SHTAPHOMN KUCJIOT SBJSETCS TOPOTOCTOSALIUM.

[Tomumo (ochoaunuaoB B MOJCOTHEUHBIX MAaciaX COAEPIKATCS MUTMEHTHI, MPHUCYTCTBUE
KOTOPBIX YXY/IIaeT TOBapHBIN BU. B moaconHeyHOM Macie NpucyTCTBYIOT JIB€ OOJbIINE TPYIIIIBI
MTUTMEHTOB: KaPOTHHOHUIBI U XJIOPODUILITBL.

Xmopoduin TpencTaBiIseT Cco0OM CMech JBYX TBEPABIX BEIIECTB: XJIOpohuiul a,
OKpAIIICHHBIN B CBETII0-3€JICHBIN IIBET U XJIOPO(UIT O — OKpALICHHBIH B CHHE-3€JICHBIH I[BET.

Jlnia ynaneHus: U3 Maces OKpallMBaroIMX COeAMHEHUH B Mpoliecce paduHaluu CyIIeCTBYET
MOJIyJIb a/ICOPOLIMOHHOM OYMCTKU. AJCOpPOLUS — 3TO MPOILECC KOHIIEHTPUPOBAHHS BELIECTBA U3
pacTBOpa WM raza Ha MOBEPXHOCTU TBEPAOTO Tesla WM >KUIKOCTH. AJICOPOIUS MPOUCXOAUT IO
JeMCTBUEM MOJIEKYJIPHBIX CHJI Ha MOBEPXHOCTU aICOPOCHTA M BEJET K YMEHBUICHHUIO CBOOOTHON
MOBEPXHOCTHOW SHEPTHUH.
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B macrosimiee BpeMs COCTOSHME MHOTHUX CYHIECTBYIOIIUX TEXHOJOTHUM TpeOyeT HOBOTO
3¢ (HeKTUBHOTO TMOAXO0Ja AJSl TOBBIIICHUS KauecTBa M BBIXOJA TOTOBOrO mHpoaykra. OgHUM U3
MPUHIIUIIAATIEHO HOBBIX METOJIOB SABJISIETCS MpUMEeHEeHHE Y D-u3myueHusl.

N3BecTHO, YTO YCTOMUHUBOCTH (POCHONUNUIOB CBSI3aHA C COJACPIKAHUEM KPACSAIINX BEIIECTB
(xnopodwioB, KapoTuHOWIOB). [lo3TOMY TIpOBEIM WCCICIOBAHUS BIMSHUAS TUTMEHTOB Ha
conepskanue dpochonunuaoB. Pe3ynbraTel uccienoBaHus MpUBEASHBI B TabmuIe 1.

Ta6nauna 1
Biausinue KpacsiluMx BelecTB Ha coAep:kaHue pochoaunuios
B 00pa31ax moJACoJTHeYHbIX MaceJl
OO0OBeKT Xnopodun a, Xnopodui 0, Kaporunoupi, dochopconepxariue
HCCIIEOBAHUS MI/KT MI/KT MI/KT BelecTna, %
O6pazen 1 0,42 1,22 3,12 0,62
Obpazen 2 0,49 0,85 1,76 0,62
O6pazen 3 0,50 0,76 1,60 0,07
Obpa3zen 4 0,40 0,38 0,76 0,05

Ob6pasenl-macno HepadhuHUPOBAHHOE; 00pasen2-macio HepadhuHUPOBaHHOE, 0OpaboTaHHOE
Y®-uznyuennem; oOpasemn3-Maciao, MOMy4YeHHOE TuapaTamued obpasma 2; oOpasend-macio,
MOJTyYeHHOE IyTeM HelTpanu3anuu odpasia 3.

Kak BuaHO U3 npuBeAeHHBIX B TaOnuie | AaHHBIX, ocie oOpabOTKM Macia Mo MPUHSATOM
MOCIIEJIOBATEILHOCTA XapPaKTEPHO CHIDKEHHE 3HAYEHUH COACpKAHHS XJIOpOohmiia «ay U «O» H
KapoTHHOUA0B. OTHOBPEMEHHO MPOUCXOIUT YMEHBIIEHHE MAacCOBOM A0H (PochoIUuIoB.

Tak, Hampumep, mpu CHIKEeHHU Xjopodmmna «O6» B 3 pasa, KapoTHHOUIOB B 4 pasa
comepxanue QochomunuaoB B Maciae 1mocie o0paboTku YD-—u3aydeHHEeM U THApPATAINH
camkaerca ot 0,62 mo 0,05, To ectb ymeHnpiaerca B 12,4 pa3a, 4To CBA3aHO C NPUCYTCTBUEM
KpacsImux BeniecTB (KapOTHHOMUIOB U XJIOPO(HILIOR).

Hamu Obla mpoBeneHa cCpaBHUTENbHAs OICHKA MOMYYEHHBIX 00pa3IoB cOM3MepUMas IO
mikasie JIoBuboHa, KOTopasi TakKe OTpaXKaeT TeHACHIIMIO IPU CHIDKEHUU CUHUX €IMHMIL IIKAJIbI B
2,5 pa3a. KonndecTBO KpacHBIX €IUHUI] XapaKTePU3YIOT COJIepKaHUe KapOTHHOUIOB, CHIKAETCS B
2 pa3za B HEHTpaJIM30BaHHOM MacJie 110 OTHOIIEHHUIO K HepapuHUpOBaHHOMY (Tabsmia 2).

Taoauma 2

LiBeTHOCTH 00pPa3110B MOACOITHEYHBIX MaceJI Mo mkajie JloBudonaa

HanMeHoBaHHe 00BEKTa KpacHbie Kentrre Cunne
Ob6pazerr 1 11,7 35 5,6
Oo6pasern 2 10,6 35 3.9
O6paszen 3 11,0 35 4.5
Oopaszern 4 5,8 35 2,2

Takum 00pa3oM, IBETHOCTh MOACOJHEYHOTro Macia mo mikaue JIOBHOOHIa MOATBEPIKIAET,
9qTO CHIDKCHHE 3HAUYCHWH CUHHX H KpaCHbIX €OWHUL] CBUACTCIBCTBYIOT 00 YAAJICHUN
dochopcoaepKaux BEIIECTB, YeM OOJbIIe CHUXEHHUE CHHHUX M KPACHBIX CIAWHMIl, TeM OOJIbIIe
ynanenue Gochopcoaepkammx BemecTs.

Crnucoxk nureparypbl
1. Apytrionsss H.C. Padunanms macen u kupoB. TeopeTHuecKue OCHOBBI, TPAKTHKA,
texHonorus, obopynosanue // H.C. ApyrtronsH, E.Il. Kopaena, E.A. Hecreposa/ - CII6.: I'mopx,
2004. -256¢.
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VK 639.3.043.2
PA3PABOTKA YHEPTOCBEPET AIOIIEN TEXHOJIOT A ITPOU3BOJICTBA
KOPMOB VI IOCOCEBBIX PbIb

A. O. Kypasnesa, 0. JI. Cunopos, E. B. Kpskynosa, M. A. [ToauBanos
KazaHckuii HallMOHATBHO-MCCIICIOBATEIBCKHI TEXHOJOTHUECKUI YHUBEPCUTET, I'. Kazanb, Poccus

B HacTos11ee BpeMsi MUpOBBIE 3amachl pbIObl B MOPSIX U OKEaHaX CUJIbHO MCTOILMINCH U3-32
Ype3MEpPHOTO BBUIOBA B TeueHHEe XX BeKa. B coBpeMeHHOM Mupe Bce OO0JIbIIe CTpaH MepexosT K
WHyCTpUAIbHBIM METOAaM BbIpAlIMBAHUS PHIObI A oOecredeHus MoTpeOHoCTell HaceleHus B
CTOJIb BAKHOM H TIOJIE3HOM TPOAYKTe MuTanus. OJHAKO BBIpAIIMBaHUE OONBIINX 00BEMOB PHIOBI B
HCKYCCTBEHHBIX YCJIOBUSIX CTOJIKHYJIOCH C TpoOieMoil oOecredeHuss ee KauyeCTBEHHBIMH U
cOaaHCUPOBAaHHBIMU KOpPMaMH, CIIOCOOHBIMHU YAOBJIETBOPATh MOTPEOHOCTH pPBHI0O B OCHOBHBIX
MUTATENIBHBIX BEUIECTBAX AJI1 HOPMAJIbHOIO POCTa U Pa3BUTHUS.

Ecmu nnst BeIpammBaHusi pel0 ceMeiicTBa KapmoBBIX B POCCUHCKUX PBIOHBIX XO3SHCTBax B
OCHOBHOM IPUMEHSIOTCS 3€PHOBBIE KOPMa OTEYECTBEHHOI'O MPOM3BOACTBA, TO AJI BbIPAILMBAHUS
JOCOCEBBIX W OCETPOBBIX PHIO OOJBIIMHCTBO KOPMOB TMPHUXOIUTCS 3aKymaTh 3a pyOexoM,
IIOCKOJIBKY Ka4€CTBO U aCCOPTUMEHT POCCUICKUX aHAJIOTOB KPaliHE HU3KHE.

JUis yBeIMUYEHUs U yJIy4dlIeHHUs] TEMIIOB BBIPAIUBAHUS PbIO B KYJIbTYPE U PaCIIUPEHUsS €€
BUJIOBOTO pa3HOOOpa3usi HeoOXOAMMO YBEJIWYMBATH MPOM3BOJCTBO KOPMOB POCCHUICKOIO
MIPOUCXOXKACHUS, PACIIUPATh MX ACCOPTUMEHT M pa3padaTbiBaTh HOBBIE TEXHOJIOTMU IOIYYEHUS
BbICOKOA((DEKTUBHBIX KOPMOBBIX J100aBOK.

Lenpto maHHONW paboOTHl SBISETCS pa3paboTka dSHEprocOeperammiel TEeXHOJIOTUU
MIPOU3BOJICTBA KOPMOB JJIS IOCOCEBBIX PBIO.

B nannoii pabote npeanodrenue ObIO0 OTJAHO pa3pabOTKe TEXHOIOTHH SKCTPYIHUPOBAHHBIX
KOPMOB, TaK Kak TakHe€ KOpMa IOMHUMO KOPMOBBIX XapaKTEpUCTHUK 00JaJalOT TAaKXKe XOPOLIMMHU
a/ICOPOMPYIONIUMH CBOMCTBAMM M OKAa3bIBAIOT NPOQPHIAKTUYECKOE BO3JCHCTBHE HA JKEITyJI0YHO-
KHIIeUHbIH TpakT. Kak moka3bIBaeT MmpakTHKa, TMOeIb MOJOJHIKA MPOUCXOAUT OOJIbIIEH YacThIO
u3-3a OoNe3HEeH IKEeTyJOYHO-KUIIEYHOTO Tpakra. OIHAKO KOpMa, TIOJyYeHHBIE METOJ0M
9KCTPY3UOHHONW 00pabOTKH, T.€. MOJ JEHCTBMEM BBICOKMX TEMIIEPAaTyp M AABICHMS, SBISAIOTCA
CTEpUJIBHBIMU U HE SBJIAIOTCS HOCUTENSIMU KUIIEYHBIX TATOTEHHBIX MUKPOOPTaHU3MOB.

OKCTpyAMpPOBaHHBIE KOMOMKOpPMA M3rOTaBIMBAOT B BHJE TIpaHyld IOCPEICTBOM
MeXaHU4ecKoi nedopmau U temrepaTypHoil o0paboTku cwipbst (110-128 °C mns gopenu) nox
nasinenueM 40 atmocdep B TedeHHE 4-6 CEKyHII C MOCJICAYIOIMHUM COpPOCOM TEMIEepaTypsl U
JaBIIEHUs] 10 aTMOC(HEPHOr0 B HKCTPYyAEpe, YTO MPHUBOAMT K CTPYKTYPHBIM H3MEHEHUSM B
MPOYKTE U (POPMUPOBAHUIO TTOPUCTON CTPYKTYpHI [1].

BaxnedmuM  3¢p¢peKToM  IKCTPY3UHM,  NOBBIMIAIOIMIMM  NHUTATENbHYIO  LIEHHOCTh
SKCTPYIMPOBAaHHBIX KOPMOB, SBJIMETCS KielcTepu3anus Kpaxmajaa, KOTOpbI oOnajgaer
3HAYUTENbHO OONbIIeH COPOIMOHHOW EMKOCTBbIO IO CPAaBHEHHUIO C HEOKIJICHCTEPH30BAHHBIM
kpaxMaiaoMm [2]. Takoil kpaxmaql TpPHOOpPETaeT CHOCOOHOCTH aacopOUpoBaTh B  OOJBIINX
KOJIMYECTBAaX HE TOJBKO BOAY, HO M IHLIEBApPUTEIbHBIE COKU, B PE3yJIbTAaTE€ 4YEro IpOLECC
(epMEeHTaTUBHOIO THAPOJIN3a KpaxMaa B IMUIIEBAPUTENLHOM TPAKTe UIET Topa3ao ObICTpee U ero
YCBOSIEMOCTh OPTaHU3MOM PbIO CYIIIECTBEHHO MOBBIIIACTCS.

TexHomornueckas JMHUS TPOU3BOCTBA SKCTPYAUPOBAHHBIX PHIOHBIX KOPMOB [3] BKIIIOYAET
CJIEIyIOIIHE ONEpaALlUU:

1. IlpueMKa M OYMCTKAa MCXOMHOTO CBIPbsSl OCYIIECTBIIAECTCA C IOMOILBIO TPAHCIOPTEPOB,
CenapaTopoB, MATHUTHBIX CENapaTOPOB.

2. V3menpuyeHHE KOMIIOHEHTOB OCYIIECTBIISIETCS Ha JpOOMIKaX C TOPU3OHTAIBHBIM
POTOpPOM, HEOOXOTUMO /IS TTOJTYYEHUS POYHBIX U BOJOCTOUKUX TPaHyJI.

3. IIpocenBaHne KOMIIOHEHTOB OCYIIECTBIISIETCA C LEJIBIO IOJNY4YEHHS MPOLYKTa C
3aJlaHHBIM Pa3MepPOM YaCTHLI.
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4. CMemMBaHUE€ KOMIIOHEHTOB OCYIIECTBIISIETCSI B CMECUTENISX TOPU3OHTAIBHOTO WIIU
BEPTUKAIBHOTO THUIIA.

5. YBIaxXxHeHHE W HArpeBaHUE MPOAYKTa B KOHAMIIMOHEPE C TMOMOIIBIO BOJSHOTO TMapa
HeoOxoauMo [T o0e33apakuBaHus U 00JIeryeHus npoiecca GopmMoodpazoBaHUs MPOAYKTA.

6. DKCTpyAUPOBAHHUEM TIOTYYAIOT TPAHYIIBI 3aJaHHON (DOPMBI U TNIOTHOCTH, YTO MO3BOJISICT
KOHTPOJHMPOBATH MJIaBy4ECTh KOpMa.

7. Cy1iika mo3BOJISIET CHU3UTh BIAXHOCTH npoaykTa ¢ 20-25 % no 8-10 %.

8. IIpoceuBaHne HEOOXOAMMO JIs MOJYYEHUs MPOAYKTa ¢ auamerpom yactun d=0,67-0,8
MM 1 MoJtoim 1 10 d=8,0 MM ¢ Tpajanuei B 3aBUCIMOCTH OT BO3PacTa PHIOBI.

9. BakyymMHO€ HambUICHHE HUCIOIB3yeTCs JUIs BBEIEHUS B COCTaB MPOIYKTa MKUPOBBIX
KOMITOHEHTOB, OCYIIECTBIISIETCS B CMECHUTENSIX Mpu CHUXeHuu nasienus g0 20-30 Mlla u
MOCNIEYIOIIEM BOCCTAHOBJICHUU JIABICHUS O aTMOC(EpHOro, U4TO MO3BOJIIET BBECTH KUPOBBIC
KOMITOHEHTHI BO BCIO TOJIIILY TPaHyJIL.

10.  OxnaxJaeHWe roToBOro KopMa B INPOTHBONOTOYHBIX OXJIAJUTENAX HEOOXOIUMO IS
COXPAaHEHHUS CTPYKTYPHOH 1IEIOCTHOCTH IOJIyYEHHBIX I'paHyJl.
11.  VYmakoBka roToBOM NPOAYKLMH B MELIKH.

B cocTaB mosiy4eHHBIX KOPMOB BXOJST BEICOKOOEIIKOBBIE M BBICOKOKUPHbBIE KOMIIOHEHTHI, B
KOTOpBIX conepkutcs 45-52 % npoteuna u 14 % xwupa (puc. 1). IloxydeHHble KOMOMKOpPMA UMENH
mapoo0pasHyio (popMy M OTHOCHIHMCH K MEUIEHHO-TOHYIIIMM, YTO IO BCEM MOKa3aTesIM KauecTBa
COOTBETCTBYIOT (PM3NOJIOTUUECKUM MOTPEOHOCTSIM JIOCOCEBBIX PbIO, B YACTHOCTHU (hopenu.

EIIpoTeHn
HKHp
m KneraaTtka
M [THHOIeBad KHCII0Ta
mEDB
m JTu3HH
¥ MeTHOHHH
» Tpunrodan
AprHHHH
m Caxap
Kpaxman

CTapToBbIi KOPM IIpoaykuHOHHBIH KOpM

Puc. 1. KopmoBasi IeHHOCTb IKCTPYAHPOBAHHBIX KOMOMKOPMOB /1S (popesin

[IpencraBnenHas B JaHHOH paboTe TUHHS TPOU3BOJICTBA YKCTPYIUPOBAHHBIX KOMOUKOPMOB
MIO3BOJIIET IOJIy4aTh KOpMa C 3aJaHHOM INMILEBOM IIEHHOCTBIO, aJalTHUPOBAHHBIE I Pa3HBIX
BUJIOB U BO3PACTHBIX T'PYIII JIOCOCEBBIX PhIO, B YACTHOCTH, JJISI (POPEIH, a TaKXKe MOBBICUTH CPOK
XPaHEHUS IPOLYKLHH.

Criucok aureparypsl

1. Ilep6buna, M. A. Kopmienue psl0 B TPECHOBOJHOW aKBaKyJIbType /
M. A. llepOuna, E. A. 'ampirun. — M.: uzn-so BHUPO, 2006. — 360 c.

2. Cunoposa, B. 1. Pa3paboTka HOBBIX TEXHOJIOTUN U TEXHUKH ITPOU3BOJICTBA KOPMOB IS
pb16 / B. U. Cunoposa, H. U. SuBapeBa, C. XK. AcbuibekoBa [u ap.] / HoBoctn Haykn Ka3zaxcrana.
—2017.—T. 134, Ne 4. — C. 164-182.

3. Kupumnos, A. B. AkBakopma. Kom6uxkopmoBssie 3aBoas! «llog ximrou» / A. B. Kupusmios
// Texnuka u Texnonoruu. Komoukopma. —2015. — Ne 1. — C. 48-49.
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VIIK 637.04
HUCIOJIb30BAHUE MOJIOYHBIX BEJKOB JIJISI TPAUJIAHUS ®YHKIIMOHAJIBHBIX
CBOWCTB MACHOMY MAIITETY

I'. H. 3aberanosa, A. JI. HoBokmianosa
Bomoroackas ITMXA, r. Bosoraa, Poccus

W3 nurepaTypHbBIX AaHHBIX M COOCTBEHHBIX HCCieloBaHUM [1] M3BECTHO, YTO B pallioHaX
OOJIBIIMHCTBA POCCHUSIH U CIIOPTCMEHOB, B YAaCTHOCTHU, HAOJIOAETCs HEJOCTATOUHOE COJIEp KaHUE
Oenka XUBOTHOTO TPOMCXOXKICHHUS M MPEBBIIICHHE XHUPOBOTO KOMIIOHEHTAa IO CPaBHEHHUIO C
PEKOMEHIYEMBIMH HOpMaMH (DU3HOJIOTHYECKHX MOTpeOHOocTel. OaHO W3 OOBSICHEHUH ITOM
CUTYallu — BBICOKOE COJIep KaHHE KUPOBOTO KOMIIOHEHTA B MPOIyKTaX, KOTOPBIE IS MOTpEeOUTENs
SIBJITFOTCSI TPAJUIIMOHHBIMA HCTOYHHKAMH O€JKa: CHIPBI, MSCHBIC MOJTy(haOpUKaThl, MHOTHE COpTa
pbIO, opexu u mp. HecMOTpsi Ha BBICOKYIO MHUTATEIbHYIO LIEHHOCTh TaKH€ MPOIYKTHI HE BIIOJHE
MIPUTOIHBI JUTsl YCTPAHEHUS WK TPeIynpexkIeHus Aeduinra 6eka KUBOTHOTO MPOUCXOKICHUS B
palroHe MHOTHX KaTeropui IpakIaH, BKIIOYas CIOPTCMEHOB U JIUI] C BBICOKUMHU (DU3MUECKUMHU
Harpy3KamH.

Pemennem  3TOif  mpoOIeMbl  MOXET  CIYXHUTh  pacIIUpeHHe  acCOPTUMEHTa
CIEIUATU3UPOBAHHBIX ~ BBICOKOOEIKOBBIX  MPOAYKTOB, a TMOAXOASIIMUMH HMHTPEANCHTaMHU,
CIIOCOOHBIMU  TOBBICUTH  OENKOBBIM MpOo(UIL MPOMYKTa, SBIAIOTCS MOJOYHBIE  OENKH.
AKTyalbHOCTh  pa0OThI  OOYCJIOBIIEHA TaKXKe HEOOXOIUMOCTHIO KOHCOJIMIAIIMN  HAYIHBIX
WCCIIeIOBAaHUI B ATOW 00JIACTU C OTEUECTBEHHBIMU MPOU3BOAUTEISIMHU (PYHKITMOHATHHBIX MHILEBHIX
WHTPEIMEHTOB B 00mmXx uHTepecaX. OOBEKTaMH HCCIENOBAHUA CIYXXWJI KOHIEHTpaT
CHIBOPOTOUHBIX 6enkoB Monoka (KCB)' i cyxoe Momoko’.

KoHI1ieHTpaT ChIBOPOTOUHBIX OEJIKOB UMEET BHICOKHI PEHTHUHT OMOJOTHYECKON IIECHHOCTH U
OTIUYaeTCs OONBIINM COJCP)KAHUEM pPA3BETBICHHBIX HE3aMEHHMBIX aMUHOKHUCIOT, TaKUX Kak
JCUIMH, BAJHMH, HW30JICHIIUH, KOTOPBHIE CIOCOOCTBYIOT BOCCTAHOBJICHHMIO W HAOOpPY MBIIICUHOM
Macchl, a TakXKe 3allMIAIOT MbIIIEYHOE BOJIOKHO OT paspylieHus. Takke KOHLEHTpalus
CBIBOPOTOYHBIX OETKOB METOAOM YIbTpadUIbTPALMK IMO3BOJSET JOOUTHCS 3HAYUTEIHHOTO
YIIYUIICHHUS UX BJIArOCBS3BIBAIOIICH CIIOCOOHOCTH [2].

Cyxoe MOJIOKO TaKXe€ MOXET CIIy’)KHUTh MCTOYHHKOM IOJIHOIIEHHOTO Oenka. Kpome Toro,
CyX0€ MOJIOKO 0O0raTto psoM TaKWX OMOTEHHBIX 3JIEMEHTOB, KaK KaubIui, ¢ochop W Kaaui,
coaepxanue kotopsix B 100 r mpoaykra gocturaer, coorBeTctBeHHO, 100 %, 98,8 % u 48 % ot
HOPMBI CyTOYHOW (u3HoNoruuecko mnorpedHocTu. [luiieBas IEHHOCTH MOJIOYHOTO ChIPbS
npejacrasieHa B Tadnmie 1.

Tabmauua 1
MaKkpOHYTPHEHTHBIN COCTAB MOJIOYHOT0 CHIPbSI
MokasaTenm. % MoJi04HOe chIpbe
e MoJioko cyxoe 00e3;KMpeHHOe KCB-Y®80
beinok, He MeHee 34,0 80,0
Kup, e Oonee 1,5 10,0
YrieBoasl 47,0-54,0 2,0

Ilenp paboThl 3aKiO¥agack B CO3JaHUM OEJIKOBOrO TamrTeTa (QYHKIHOHAIBHOTO
Ha3HAYEHUsS Ui CIIOPTCMEHOB U JIIOAEH C MOBBIMIEHHON (hU3MYecKol aKTUBHOCTBIO Onaromaps
YBEIMYCHUIO COACPIKaHMUS OCIKOB KHUBOTHOTO IIPOUCXOXKICHUS M TOHWKEHUIO COJICPKAHUIO JKHPA.

' TIpoussoacta 000 «TJI TAI'PHC», T. Mocksa
2 [Ipownssoactea AO «Y4eOHO-OIBITHBIN MOJO4YHBIH 3aBo» BIMXA nMm. H. B. Bepemaruna, r. Bomorga
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HccrnenoBanust TMPOBOAWIM B MOJCIBHBIX CHCTEMax METOJIOM  JHCIIEPTUPOBAHHS
UHTPEIMEHTOB B H3MEJbUUTENIE MEXaHWYECKOro THMa IPH CKOPOCTU BpAIICHUS MELIalKU
3000 o6/muH. DKcmepTH3y 00Pa3IOB MPOBOJMIN OPTaHOJICITHYSCKUM METOAO0M. [TOBTOpHOCTH
HKCHEPUMEHTOB TPEXKpaTHAas.

B pesynbrare paboTel chOpMUpPOBAH pENENTYpPHBIA COCTaB MPOIYKTAa, OCHOBHAs Macca
CBIPbsI KOTOPOTO MPUXOIUTCSA Ha (e KypuHOW rpynku. B kypunoil rpyzake Omarogaps ocobomy
Habopy amuHOKUCIHOT [3] comepxutcs A0 24 % nerkoycBosieMoro Oejka MpH COJAEp:KaHUU KUpa
MeHee 2 %, 4YTO JeNaeT TPyAKy HJeaJbHbIM NMPOJAYKTOM IHUTaHUS IJIi CHOPTCMEHOB, KOTOPBIM
BaXHO YBEJIMYUTh WMEHHO MBIIICYHYIO Maccy, He NMpHOaBIsis XUPOBYIO Hpocioiky. Kypunas
IpyJiKa COAepXKUT BUTaMHUHBI B4, By 1 Bi,, cTuMynupytomie kpoBeTBOpeHHe, a TakKe€ BUTAMUHBI
A, C, H wu PP, perymupyiomme ACSITCIBHOCTh HAIIMOYEYHUKOB M yYAaCTBYIOIIME B
(YHKIIMOHMPOBAHUHU TE€YEHU. MUHEpaNbHbI KOMIUIEKC KYpPHUHOH TpYAKH, NpeACTaBICHHBIN
KaJleM, MarHueM, UHKOM, CEJICHOM, MEIbI0, MapraHIleM, JKeJIe30M, XJIOPOM, Cepoii, KOOaIbTOM,
¢dochopom M HaTpueM, MOJOKHUTEIBHO BIUSET HAa pabOTy CEepACYHON MBIIILBI B HOPMalbHOM
peKHMeE, a TAK)KE CIIOCOOCTBYET MOBBIIICHUIO 3AIUTHBIX CHJI OpPraHU3Ma.

Jns mpuzaHus OJHOPOJHOCTH NPOIYKTY M (OPMHPOBAHUS XapaKTEPHOM NalITeTHOM
KOHCUCTEHIIMM HCIIOJIb30BaH OOKOBOM MINUK, cojepxkaumii 1o 80 % xupa, U Myka JbHsSHas,
UMeEIOIasi BEICOKUE BIIAroyIepKHUBAIOIIUE CBOICTBA U copeprkaias 10 22 % GesKoB.

Beenenue B peuentypy KCb u cyxoro Monoka no3Boianio 0 TpeX pa3 MOBBICUTH COZIEpKaHHUE
Oesika B CpaBHEHHHU C KMPOM IPH HEBBICOKOM KalOpHHHOCTH MpoAyKTa. [luiesas u sHepreTHyecKas
LIEHHOCTh TaITeTa OETKOBOro (PyHKIMOHAILHOTO HAa3HAUCHUS TIPEACTABIICHA B TaluIe 2.

Tao6anua 2

IInmeas u JHEPreTuvIeCKas NCHHOCTDH MamTeTa 0eJJKOBOI0 (l)yHKIIP[OHaJIbHOFO Ha3HAYCHUHA

IToka3zarenu 100 r npoaykra 3HaveHus
KanopuitHoCTh, KKa 219,0
benxu, % 30,0
XKupsl, % 9,1

[Tpu ynotpe6nenuu 100 r namreta noTpeOHOCTH B O€Ke YIOBIETBOPsIETCS OOJbIIE, YeM Ha
25 % OT peKOMEHIyeMOW CYTOYHOH (U3NOJIOTHYECKON HOPMBI Il BCEX TPYII HACEICHHS,
BKJIIOUYAsi MY>KYMH-CIIOPTCMEHOB, UMEIOIINX OYEHb BHICOKYIO (PU3NYECKYIO AaKTUBHOCTb.

JIOCTOMHCTBOM TPOJYKTa SIBJSIETCS MOBBINICHHAs OMOJIOTMYECKasi [ICHHOCTh U OTCYTCTBHUE
MUIIEBBIX J00aBOK, UMEIOMIMX XUMHUYECKYIO0 MPUPOAY: HUTPHUTA HATPHS, TIyTaMara HaTpus U JIp.
[IpousBoacTBO HOBOrO mamrera OyAeT CIOCOOCTBOBAaTh — PACIIMPEHUI0  ACCOPTUMEHTA
CHEIMATM3UPOBAHHBIX OEIKOBBIX MPOJTYKTOB CIIOPTUBHOTO MUTAHUSI.
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VIIK 771.512
MOTEHIUAJILHBIE PECYPChI OJYYEHMS IMUIIEBOTO BEJKA

A. H. Uankun***, A.B. KynukoBckuii*, A. C. KuszeBa*, A. M. Copokun™*
* denepalibHbIN Hay4HbIN LIEHTp NUIEBbIX cucteM uM. B.M. I'opbatoBa PAH, r. Mocksa, Poccus
** MOCKOBCKUI TOCYIapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET (HAIIMOHAIBHBII
uccnenoBarenbckuit yausepcuteT) uMm. H.O. baymana, r. Mocksa, Poccus

Jeduuut numeBoro Oenmka cerofHs MPEACTaBISAET COOOH 3HAYMMYIO MPOOIEMY Pa3BUTHS
yenoBevyeckoi IuBMIM3aniu. CenbCKOX034iCTBEHHAs JEATEIbHOCTh HAmpaBleHa Ha IMOTy4YeHHE
MUIIEBHIX TPOIYKTOB C BEICOKUM COJICPKAHMUEM 3TOTO BaKHEHIIIEro KOMIIOHEHTa uTaHus. OHaKO
HMMEIOIUXCS PECYPCOB HEAOCTATOYHO JUIS yAOBICTBOPEHUS MOTHON MOTPEOHOCTH YEeIOBEYECTBA B
nunie. B mocnenHue ronapl Bce IIMPE HMCMONB3YIOTCS BO3MOXKHOCTH OHMOTEXHOJIOTUH IS
JIOTIOJTHUTEIHHOTO BOBJICUCHHS B TUIIIEBbIE IIETH OEIKOBBIE MPOAYKTHI [1, 2].

[lepepaboTKH OTXOMOB CENbXO3MPOAYKIMH PACTUTEIBHOIO, »XUBOTHOI'O WJIM PBIOHOTO
MIPOUCXOXKACHUS UCTIONB3YETCS CETOHS ISl JOTIOJIHUTEIHHOTO MOTYYeHHs] OMOIOTHYECKH IICHHBIX
WHTPEIUEHTOB. MUKPOOHOIIOTHYECKHE JK€ WCTOYHMKH TPAKTUYECKH HE HCIOIB3YIOTCS, XOTS
MOTEHIIUAJIBLHO OHH MPEBOCXOAT BCE BO3MOKHBIE MUIIEBBIE pecypchl [3].

MHUKpOOpPraHu3Mbl JaBHO TPHMEHSIOTCS B MHUINEBOM WMHIYCTPUA B OCHOBHOM Kak
npeoOpa3oBaTenu MPUPOIHOTO CHIPhS. BO3MOXKHOCTH e MOTYYEHHUS M UCIOJIB30BaHUS OMOMACCHI
KaK MCTOYHHKA OEJIKa JI0 HACTOSIIET0 BPEMEHH He penieHbl [4]. MUKpOOHBIE KIIETKH COJEPIKAT 110
15% xneTouHoro Oenka, KOTOPBIM MOKHO UCTIOIb30BaTh B MUTATEIbHBIX KOMITO3UIIUSX.

B pabote B kauecTBe 0OBEKTOB HCCIEIOBAHUS Opany IpOXIKH TeKapckue Saccharomyces
cerevisiae. BblpaliuBaHue pPOXKEBOW KyJNbTypbl OCYIIECTBISZIM B KOHHYECKMX KOJIOax
Opneameriepa oobemoM 0.75 11, comepkamux mo 0.2 1 mutaTenbHO# cpensl. CoctaB cpensl (I/):
TOHKO JIUCTIEPTUPOBAHHBIE APEBECHBIEC OMWIIKHU JUCTBEHHBIX MOpoa — 15...20, cynbhaTHbIi TUTHHH
— 5...10, rugpodochar ammonus — 6, auruapodocdar xanus — 5, xuopu Kamus — 5, cynabdar
maraus — 0.5. YcranasmuBanmu pH crepuinbHOM cpenpl paBHBIM 4.8 myTeM J00aBJICHUS pacTBOpa
aMMHaKa WU COJSHOM KHUCIOTHL. Yepe3 1 4 KyJIbTUBUPOBAHHS B KOJOBI OZHOKPATHO BHOCHIIU
cTepuibHbIN 20%-HBIi pacTBOp IIOKO3bI B KonudecTse 10 1/

Konbsl ¢ KynbTypoii Ipoxokeil BelIepKUBalu Ha Kadaike npu Temmeparype 40...50 °C B
TeueHHue 12 4 10 JOCTUKEHUS B KYJbTYPAIbHOW KUIKOCTH MPEBBINIEHUS ONTHYECKOW MIOTHOCTH
cpensl B 4 paza (npu 546 HM) IPOTUB UCXOTHON AUCTICPCUH.

Tao6aunua 1

Bausinue pH cpeabl Ha BBIXOJ APOAIKeBOro Oesika npu pocre Saccharomyces cerevisiae

Ne Beanunna pH KoHueHTpanus cbIpbIX KJIETOK B Beixoa 0esika mo
1018 cpeasbl KYJbTYPAJIbHOM KUAKOCTH, I/J1 Jloypwu, r/n

1 2,5 12 1,8

2 3,0 14 2.3

3 4,0 19 2.9

4 5,0 20 3,0

5 6,0 16 2,4

6 7,0 14 2,1

B momydenHyro Omomaccy KIETOK ApoxoKeH, comepxkamed 10 20 T/ ChIpBIX KIETOK,
no0aBnsi 1 T/ TUMOHHOW KUCIOTHI, (GUIBTPOBANIM Yepe3 OCNbTUHT U TMOABEPraly TETIOBOM
00paboTke myteM nporpeBanus cMmecu 2 4 mpu 100 °C a1 pa3pylueHust KIETOYHBIX 000J0YEK U
ruaponu3a OUOMOIMMEPHBIX KOMIOHEHTOB. [lomydanu OenkoBBI mMpemapar, MpeICTaBISIOIHIA
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co00il YaCTMYHO THJPOJU30BAaHHBIE OCTAaTKU JIOMHYBILUX IPOACGKEBBIX KieTokK. VX moasepraiu
pacneuuTenbHOM cymike. CyXxoil mpoayKT cogepxain 55...65% Oenka u umen BiaaxxHocTh 10%.

BbIXOIl KJIETOK OLIEHUBAIN CHEKTPO(POTOMETPUUECKH, COJIEpKaHNE OelKa yCTaHaBIMBAIU
1o Jloypu. AMUHOKHMCIIOTHBIN COCTaB MU3y4alld CTaHAAPTHBIM METOJIOM, aHAJTU3UPYS COISTHOKHUCIIBIE
TUAPOIU3ATHI [5].

D¢ (eKTUBHOCTh MONyueHHUs] Oellka MOXHO OLIEHUTh, HUCXOAS U3 CIEAYIOIIHX IaHHBIX.
CKOpOCTh TOJYYEHHUsI IPOAOKEBOTO OeNKka NMpH KyJIbTUBUPOBAHMM B KOJI0aX COCTaBISIa OKOJIO
0,05...0,1 r/an. DTO 3HAYUTENBHO MPEBBIMAET CKOPOCTh OOpa3oBaHMs Oelika MpU MOJYyYECHUU
KHBOTHOTO CBIPbSI B MpPOIECCE OOBIYHOTO BBIPALIMBAHUU CKOTA HMJIM PACTHTEIBHOTO O€lKa Mpu
KyJIbTUBUPOBAHHUHU CEJIbCKOXO3HCTBEHHOM MPOAYKLIUH.

B Tabun. 1 mpeacTaBiieHbl JaHHBIC 3aBUCUMOCTH CKOPOCTH pocTa Japosxokeit Sacch. Cerevisiae
OT Benu4MHBl pH, 4TO MO3BOJIAET OLEHUTHh BEIMYMHY ONTHMalbHOTO 3HadeHus pH g manHOrO
npouecca. B Ta0n.2 nokasaHo BIMSHUE TEMIIEPAaTyphbl, YTO MO3BOJSET YCTAHOBUTH ONTHUMAJIbHBIC
TEeMIIepaTypHble YCIOBUS KYJbTHMBMPOBAHUS, COCTABJSIOIIME JUIS JAHHOTO THIA MHUTATENbHOU
cpennr 45 + 5 °C.

Taoanua 2
Buinsinue TeMnepaTtypbl Ha BBIXO/ IPOKKEBOro 0eika
Ne Temmeparypa, °C Konuenrpanust bepLIX KJIETOK B BreIixoa 0eska mo
Il KYJbTYPAJIbHOM KUAKOCTH, I/JI Jloypm, r/n
1 25 15 2,2
2 35 18 2,8
3 45 22 3,2
4 55 19 2,7
5 65 10 1,5

Heo0xoaumMo OTMETHTb, YTO BBEACHHUE B MUTATEIBHYIO CPEy MEITKOAUCIIEPCHBIX OMUJIOK, U
ocobeHHO, Jo0aBneHHE Cynb(paTHOTO JIMTHHHA 3aMETHO  CIIOCOOCTBOBAJIIO  CHUIKECHHUIO
MeHOOOpa30BaHUs TMPHU KyJIbTUBHpOBaHHHM H Oosee, yemM Ha 10% yBenWYMBANO BBIXOJA CHIPHIX
kieTok. IlomoxkurenbHOE BIIMSHHE JIPEBECHBIX KOMIIOHEHTOB HAa MEXAaHU3M IE€HOOOpa30BaHUS B
JanbHeWIeM HaOMoAanu Npu UcCHbITaHUSX B (epmentepe. llpomecc KynpTUBUPOBAaHUSA B
YCTAHOBJICHHBIX YCIIOBHAX HE TPeOOBaJ TMPOBEICHHS BAXXHOW TEXHOJOTHMUYECKOW OIlepanud —
MIEHOTallICHHUS].

[leHoramenne UCHONb3yeTCs] B OOJBIIMHCTBE CIy4aeB MyTEM JT0OABICHUS CUHTETUUYECKHUX
MIEHOTaCUTENIeH, HallpuMep, NOJUMETUIICUIOKCAHOB, WM PA3JIMYHBIX MAacell JUisl IpelOoTBpaIleHUs
W3JIMIIHETO BCIEHUBAHUS CHUCTEMBbl B pE3yJbTaTe pPAa3BUTUS KUBBIX cuUcTeM. Pa3MHOXeHHe
MHUKpPOOPTaHW3MOB B YCIOBUSIX HMHTEHCHBHOTO II€HOOOpPa30BaHMS 3aTPYAHEHO, YTO MOXKET
MIPUBOJUTH K KPAaTHOMY CHHYKEHHIO BbIX0/1a OMOMACCHI.

[TomydeHHbI OETKOBBIM MPOAYKT H3HAYATBHO COOTBETCTBYET XHMMHUYECKOMY COCTaBY
OOBIYHOM IpoxoKeBON KieTku: Oonee 15% Oenkxo, 75% Boabl, o 1...2% IUNUIOB, YIIIEBOAOB,
JJHK wu coneii. Takoil cocTaB COOTBETCTBYET €CTECTBEHHOMY IPUPOJHOMY COAEPKAHUIO
9YKapUOTHUYECKUX KIIETOK, OJIAaTONPUATEH [UIS YellOBeKa U KUBOTHBIX U MOXET CIYXHTb OCHOBOU
JUTSL CO3/1aHUS] BBICOKOKAQYECTBEHHBIX IMHUILEBBIX CUCTEM.

Jnis obnerueHust moiydyeHHss OENKOBOrO MpPOAYKTa Ha CTaJuM IUIa3MOJIM3a B CMECh
N00aBJISUIH MUIIEBYIO MOJIOYHYIO KUCIIOTY, KOTOpasi B UCIOJIb30BAaHHOM TEMIIEPATypPHOM HHTEpBaje
00pabOTKM NPUBOIMIIA HE TOJILKO K BBICBOOOKICHUIO OENKa, HO M K €r0 YaCTUHYHOMY THIPOJIH3Y.

JlanpHel1ee n3yuyeHrne MoJISKYJIIPHO-MAacCOBOTO pacupeneieHus Gpakiuii 6erka MeToa0M
JICHaTYypUPYIOIIEro 3JeKTpodope3a B MOTUAKPUIAMUIHOM Tene [5] mokazano, uto Oojee TpeTu
OeJKka TIpeICTaBIICHO B BUJIE (DpaKIuii ¢ MoJeKysipHOi Maccor Menee 20 k/la.
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B nutanum yenoBeka cuMTaeTcs, 4yTO I HaubOosiee ONAroNnpUsATHOTO MUIEBAPEHUS TMPHU
HOpMaJbHOU paboTe KemyJAOYHO-KUIIEUHOTO TpPaKTa ueloBeKa KakK pa3 HEOOXOAMMBI OCNKH C
MOJIEKYJSIPHOM MacCOM, He IPEBBIIIAIONICH JaHHBIM ypOBEeHb. Takas BaKHas XapaKTEPHUCTHKA
MPOJIYKTa IMO3BOJSET PacCMATPUBATh €ro KakK JOCTATOYHO TMOJIE3HBIH KOMIIOHEHT BO3MOXKHBIX
MMUTATEIILHEIX CHCTEM.

B pesynpTaTe MpOBENEHHBIX MCCIEAOBAHUN YIAllOCh MONYYHTHh OENKOBBIM MpemapaTr ¢
YAOBIIETBOPUTEIHHBIM aMUHOKHUCIOTHBIM COCTaBOM (Tabi. 3). BumHO, YTO MMEET MECTO Halu4due
BCEX HE3aMEHHMMBbIX aMUHOKHUCIIOT B MPUOIMKEHHBIX K ONITUMATbHOMY COOTHOIICHHUSX.

Taoauma 3

Conepmalme He3aMeHHMBIX AMUHOKHCJI0T B BaKHEHIIHUX MUILEBBIX NMpoaAyKTax

. PrIOHEI JKuBoTHBIN
Hezamenumele HpoxoxkeBoi
AMUHOKHCIOTEL Se10K [Tmenuma Cos OeoK 0eroK
(aHuOYC) (roBsiiMHA)
NJIE 3,62 2,69 4,85 1,94 4,93
JIEN 6,64 5,56 6,98 6,63 8,57
JIN3 5,23 1,50 5,70 8,10 10,65
MET 1,82 0,83 1,21 0,81 3,35
o1C 1,14 1,85 1,61 0,87 1,18
®EH 4,14 4,07 4,47 1,01 4,55
THUP 3,25 2,19 2,89 1,12 3,98
TPE 4,31 2,35 2,18 2,63 5,91
TPII 0,77 1,13 1,25 0 1,32
BAIJI 5,60 3,60 4,76 4,07 5,56
MaccoBasg nons
Geska B Chipbe, % 65,1 9,8 34,5 19,1 18,8

Taxum 00pa3oM, MpUMEHEHHE MUTATENBHBIX CPEJ] C UCIIOIB30BAaHUEM JICIIEBBIX IPEBECHBIX
OTXOJIOB JJIs1 KYJbTUBUPOBAHUS JPOACGKEBOrO OeliKa MO3BOJISET C JOCTATOYHO BBICOKUM BBIXOJOM
NoJIy4yaTh OEJKOBBIE MOJIYIPOIYKTHI, KOTOpble 00J1a1al0T BBICOKOM OMOIOTMYECKOM IEHHOCTBIO U
MOT'YT HUCIIOJIb30BaThCs B KOPMOBBIX LIEJISAX, @ TAKXKE IS IOJTYYEHHUs ITHILIEBBIX CUCTEM.

Paboma evinonnena npu ghunancosoti noooepoicke PODU 6 pamkax peanuzayuu npoexma

Ne 19-76-10013.
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YK 57.063.8
OIEHKA BE3OITACHOCTH HHEPCIIEKTUBHbBIX DOHIO®PUTHBIX ITAMMOB

. U. Unustos, A. . Epomun, H. Y. Xammanos, C. P. Xabuposa
denepalbHbIN LIEHTP TOKCUKOIOTHYECKOH, paaualliOHHON U OHOJIOTHYeCKON
6e3omacHoctH, I. Kaszanb, Poccus

Bricokue Temnbl MPOU3BOJCTBA B KHUBOTHOBOJICTBE MOTYT OBITh JOCTHUTHYTHI KOMILJIEKCOM
MEPOIPHUATHIH 10 YITyUIICHUIO Ka4eCTBa, CHUKEHHIO TIOTEPh MUTATEIbHBIX BEIIECTB U TOKCUYHOCTH
KOPMOB B TIPOIIECCE HX 3arOTOBKH, MEpEepadOTKM M JJIHUTEIBHOTO XpaHeHHs. [lomHoueHHoe
KOpPMJICHHE — OCHOBa 3J0POBbS M NPOJYKTHBHOCTH JKMBOTHBIX. B CBs3M ¢ 3TuUM, mpobiema
KOHTaMHUHAaIlUM KOPMOB pAaCTUTEIBHOTO IPOMCXOXKIEHUS MHUKPOCKOIMMYECKMMH IUIECHEBBIMU
rpubaMu (MUKPOMHUIIETAMU) U TPOJYKTAMH UX KU3HEACATEIbHOCTH (MUKOTOKCMHAMHU) C MOMEHTa
3aroTOBKH J0 NepepaboTKH, XpaHEHHs M pealMu3allii B HacTosIee BpeMs 00O03HauMjach BECbMa
OCTPO U SIBJISICTCS OMPEACIIAIONUM 100pOKaueCTBEHHOCTD (0€3BpeAHOCTh) (haKTOPOM, MIPH 3TOM HE
OTPaHUYMBACTCS  KaKOM-MMOO  TeppUTOpHE  WiIM  BpeMEHeM TIoja, aKTyalbHa s
arpONpPOMBILIUICHHBIX MPEAIPUATUNA BO BCEM MHUPE M NPUUYMHSAET 3HAYUTENIbHBIM SKOHOMUYECKHUM
yiiep6. B ceiabckoM XO03s1iiCTBE MUKPOMHULIETBHI SIBISIOTCS NPUYMHOM CHUKEHHS YpPOXKaWHOCTH
CENIbCKOXO3SCTBEHHBIX KYJIBbTYP, MUTATEIBHON LEHHOCTH, (DPU3MYECKHMX M BKYCOBBIX KadeCTB
3arOTOBJICHHBIX KOPMOB, BBIOPAKOBKM BCJIEICTBHE MOPYM TNPH XPAaHEHHWU CBHIPbs, 3aTpaT Ha
MIPOBEICHUE arpOTEXHUYECKUX MEPOINpPUATUH ¢ TNpUMEHEHHuEeM (YHTUIHMIOB, J1a00paTOPHBIN
KOHTpOJIb. B JKMBOTHOBOACTBE - CHW)KEHHS NPOU3BOACTBEHHBIX I0Ka3aTeNiel, MOBBILIEHHOIO
najiexa, JOMOJHUTENBHBIX 3aTpaT Ha KOpMa, JeueOHbIe U MPOPHIAKTUYECKUE MEPOTTPUSITHS.

[lepcieKTUBHBIM HAMpaBJICHHUEM TMOBBIIICHHUS JAOOPOKAYECTBEHHOCTH PACTHTEIHLHOTO
KOPMOBOTO CBIpbsl SIBIISIETCSl pa3pabOTKa OMOJIOTHYECKUX TMPEnapaToB C HCIOJIb30BAaHUEM
SHAO(UTHBIX MHUKPOOPTaHU3MOB B BHIY KOJIOHM3AIMM TeX >K€ SKOJIOIMYECKUX HUII, YTO H
¢uronarorensl [1]. MIMeroTcs cBeneHHs, MOATBEPXKIAIOIINE HX CIMOCOOHOCTh YMEHBIIATh WM
MpeoTBpAIaTh OTPULIATEIBHOE BO3JCHCTBHE MAaTOT€HHBIX MHKPOOPTraHU3MOB, CTHMYJIHPOBATH
pa3ButHe pacteHuid. [lITaMMbl SHTIOPHUTHBIX OaKTEpPUNl MOTYT OBITH MCITOJIB30BAHBI ISl YMEHbIIAS
BIMSIHUSA OMOTHYECKHX M aOMOTHYECKHX (PAKTOPOB 3a CUYET aKTHMBHOH KOJOHHM3AIMM BHYTPEHHUX
TKaHEH M MOCIEIYIOEro MO3UTUBHOTO OMOXUMHUYECKOTO U (PU3UOJOTMYECKOTO BO3ACUCTBUS Ha
pactrenue. B Toxe Bpems, Majo AaHHbIX 00 3()PEKTUBHOM HCHOIB30BAHUU SHIOPHUTHBIX
MHUKPOOPTaHHU3MOB, MPOAYLUPYEMBIX UMH OHMOJOTHYECKH aKTHBHBIX BEIIECTB M KOMIUIEKCOB IS
3aIlUTHl KOPMOB.

YcTaHoBneHue 0€30MacHOCTH MUKPOOPIaHU3MOB, HCIOJIb3YEMbIX B OMOTEXHOJIOTHYECKOM
MIPOMBIIIJIEHHOCTH, SIBJISIETCSI HEOOXOAUMBIM YCIOBHEM BCIEACTBHE PACIIMPEHUS HOMEHKJIATYpPBI
HCTONb3yeMbIX MmTamMMoB [2]. TTo3TOMy IeNbI0 JTaHHOTO HCCIIECIOBaHHUS OBUIO YCTAHOBJICHHE
napaMeTpoB O€30MacHOCTH, BBIJCICHHBIX W3 MPHPOIHBIX OHUOTOMOB HHIOPHUTHBIX INITAMMOB
OaKTepHii B ONbITE HA OMOJOTHYECKUX MOJEIISX.

Marepuan u wmeroasl HcciaenoBaHus. ONBITBI NPOBEACHBI B YCIOBUSX OTIEICHUS
tokcukosorud ®I'bHY «OLTPb-BHUBU». B skcnepumeHTax UCIOIB30BAIIM MUKPOOPraHU3MBL,
unaeHTuuIMpoBanuble Kak Lactobacillus plantarum, Streptococcus lactis, Bacillus subtilis,
BbIJICJICHHbIE W3 NPUPOJHBIX OuoronoB. KylbTHBHpOBaHHME IITAMMOB MPOBOAMINA B HKHIKHX
MUTATENIbHBIX Cpefax: MOJOYHOKHUCIBIX - MOAU(GUIMPOBAHHON CHIBOPOTOUHOH Cpelie B YCIOBUSIX
tepmoctata ripu 30°C B Teuenue 244, Bacillus subtilis — Msico-merrToHHOM Oyibore, mpu 37°C, 724,
KoHuenTpanuioo  MHKpOOHBIX  KJIETOK B CYCIEH3MAX  OLEHMBAIM  METOAOM  BBICEBA
MIOCJIEZIOBATEIbHBIX CEPUIHBIX IE€CATUKPATHBIX PAa3BEICHUIN Ha IJIOTHBIE IUTATEIbHBIE CPEIBI.

TOKCUKOIOTHYECKYI0 OLIEHKY MHKPOOPTaHM3MOB OCYILIECTBIISUIM 3KCIPECC-METOAOM Ha
CYTOYHOU KyJbType CTWIOHMXUH (Stylonychia mytilus) u TmyTeM OIpelneNeHus] MapamMeTpoB
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TOKCUYHOCTH, BUPYJEHTHOCTH M TOKCUTEHHOCTH Ha OenbIX MbImax u Kpbicax [3]. TOKCHUYHOCTH
LITAMMOB B OIBITE€ HAa MPOCTEUIINX ONPEAEISUIM MO KU3HECTIOCOOHOCTH MocyieqHuX. [ aToro u3
MMEIOIINXCS CYCIIEH3UM IIyTEM HEOJHOKPATHBIX PA3BEICHUN JUCTHUILIMPOBAHHOM BOJIOM IOTydaan
pabourie pPacTBOPHI, COOTBETCTBYIOIINE JT03aM: 5x10" — 3,9x10* KOE/mn. B JIyHKHM [UIAHIIETA
BHOCHIM TO 20 MKI Cpeapl CO CTUJIOHUXHSMH, MPOBOIMIMA MOJCYET WX KOJIUYECTBA, 3aTeM
nobaBmsiin 20 MK HMcchaeayeMoi MpoObl, CIyCTS 5 MUHYT MPOU3BOAMIN TPEIBAPUTEIbHBIM
MIPOCMOTP M MOJCYET KOJMYECTBa >KUBBIX HMHGy30puii. [lnanmer ¢ uccneayeMblM MaTepuaaoM
MOMEIIAIM B TEPMOCTAT M 3KCIIOHHPOBAIM B TE€YEHHE 3-X 4YACOB MPHU TEeMIEpaType 21°C. 3arem
MOJICYUTHIBATIM KOJUYECTBO JKUBBIX HH(QY30pUid, ONpEAeNsyIM MPOLEHT HX BBDKHBAEMOCTH.
Kaxnyro npoOy uccneaoBanu B MSTH MOBTOPHOCTSX.

TpeboBanust Kk 0€30MACHOCTH HCHBITYEMBIX MUKPOOPIaHHW3MOB KOHCOPIIMYMa KacaroTcs
MOATBEPIKICHUST O€3BPEAHOCTH, OTCYTCTBHSI TOKCHYHOCTH, TOKCUTEHHOCTH M BHUPYJICHTHOCTH Ha
1a00paTOPHBIX >KUBOTHBIX (OECHOpPOAHBIX OENbIX MbIMIAX W Oe’bIX Kpeicax). VcmbiTaHus Ha
0€30MacHOCTh MMO3BOJISIIOT BBISIBUTH BO3MOXKHBIE pEAaKIMM Ha BBEJCHHE, JOKa3bIBAIOIINE
OTCYTCTBHE PUCKA MIPUYMHEHHUS Bpea 3A0POBbIO B pe3ylibTaTe ero npuMeHeHus. Jlis onpeaenenus
GE3BPEHOCTH CYCIICH3UH MUKPOOPTaHH3MOB B (BH3HOIOTHYECKOM pacTBope (pasBemernem 1x10"
KOE/ma) B obobeme 1 mur BBOAwIIM O€IBIM KphICAM OJHOKPATHO MEPOPATBHO TPU TOMOIIH
aTpaBMaTU4YeCKOro 3oHAa. s ucciaenoBaHUst BUPYJIEHTHOCTH CYCHEH3UIO CYTOUHBIX KYJBTYP
MHKPOOPTaHH3MOB B (BPH3HONOTHYECKOM pacTBOpe ¢ TuTpoM Kietok 1x10'" KOE/mn BBOmmmHM
OeIBIM MBIIIaM OJHOKPATHO BHYTPHOPIOIIMHHO B 00BbeMe | MII M MATHKPATHO C HHTEPBAIOM 24 4
IepopajibHO B TOW ke ngo3e. Cxema HCCIeOBaHMSI TOKCHUYHOCTU HACHTUYHA MCCIEIOBAHUIO
BUPYJICHTHOCTH, OTJIMYUE COCTOSJIO B WHAKTHUBALIMM MHUKPOOHOW CYCIIEH3MH IPOTPEBAHHEM B
teuenne 1,5 a mpu 100°C. st onpeneneHns TOKCHIEHHOCTH MHKPOOPTAHH3MBI B BH/IE CyCIICH3HH
BBIICPKHBATH B TepMOCTaTe mpH Temmeparype 35 'C B Teuenue 10 CyTOK IS HAKOIUICHHS B HEMl
TOKCUHOB, €CIM OHHM NPOAYLUPYIOTCS MITAMMaMH. 3aTeéM CYCIEH3UI0 (UIBTPOBAIH dYepes
OakrepuanbHbld GuiabTp. [lomydeHHBIN (QUIBTpAT HEpa3BEJACHHBIM BBOAWIA BHYTPHUOPIOIIMHHO
6enbpiM Mpitam 1o 0,5 Mi1. JKUBOTHBIM KOHTPOJIBHBIX TPYTII BBOIWIH (DU3HOJTOTHUUECKHI pacTBOP B
AQHAJIOTUYHBIX O0BbeMax. 3a TOJMONBITHHIMU BEJIW HaOIIoJAeHHWEe B TedeHue 14 paHell mocie
MIPOBEJICHUS] MaHUITYJIALUNA, YyYUThIBas 0Ollee KIMHUYECKOE cocTosiHMe. Kpurepuem OLIEHKH MO
TECTaM SIBJSIOCH OTCYTCTBHE TPOSBICHHSI CUMIITOMOB WHTOKCHUKAIMU M THUOENU TOJOTMBITHBIX.
Cratuctuueckylo 00pabOTKy MOIy4eHHOro HH(POBOrO MaTepuaia OCYUIECTBISUIM METOJ0M
BapHAIlMOHHOW CTaTUCTHUKU C IPUMEHEeHHeM mporpaMmbl Microsoft Excel.

Pesynpratel  uccnenoBaHus.  Pe3ynbTaThl  OMBITOB — MOKa3ald, YTO  CYCIEH3HH
MUKPOOPTaHW3MOB TP SKCIIOHUPOBAHUHU C CTHWJIOHHUXUSMH HE OKa3bIBalld HA HUX TOKCHYECKOTO
BO3JICHCTBUS, BBDKMBAEMOCTb IPOCTEHIIMX B OIBITHBIX U KOHTPOJIBHBIX Mpo0ax HE uMena
JIOCTOBEPHBIX OTINYMM. Tak, BbDKMBAEMOCTh CTHJIOHMXUN NpPU HWHKYOMpPOBaHHHM C OaKkTepHUsIMU
Lactobacillus plantarum B THTpE 3,9)(108 KOE/mn cocraBuna 92,17+2,33%, B THTpE S,OXIO10
KOE/mn - 89,00+£2,65%, Streptococcus lactis - 93,00+£2,50 u 90,89+2,61%, Bacillus subtilis -
92,67+2,43 u 91,11+2,49%, coorBerctBeHHO, uTO coriacHo ['OCT 31674-2012 xapakrtepusyet
poObI KaK MaJIOTOKCHYHBIE.

Onenka O€3BpPEIHOCTH TO3BOJIIET BBISIBUTH HETATUBHOE BO3JICHCTBUE HCIIBITYEMBIX
MHUKPOOPTaHW3MOB Ha OPTaHU3M >KUBOTHOTO MPH BEPOSTHOM 00pa30BaHUM TOKCUYECKUX MMPUMECEH.
TecTbl Ha TOKCUYHOCTD, BUPYJIEHTHOCTh U TOKCUTEHHOCTD - BO3MOXKHYIO MATOT€HHOCTh IITAMMOB U
KOHTPOJIMPYIOTCS MO JIETAJIbHOCTH KMBOTHBIX WJIM Pa3BUTHIO Y HUX MHTOKCHMKauuu. Tak, oOriee
COCTOSIHME TOJOMBITHBIX MBIIIEH M KpbIC B XOJAE IOCTAHOBKH HSKCIEPHMEHTOB OCTaBajoCh
yIOBJICTBOPUTEILHBIM, JKHBOTHBIC OBLIM ITOJBYDKHBI, PEAKIMS HA BHEIIHUC pa3IpakUTeIIH,
MUIIEeBasi BO30yAMMOCTh ObUIM COXPAaHEHBI, HAPYIICHUH B ()YHKIIMOHATLHON aKTMBHOCTH OPTraHOB
MUIICBAPUTETPHOW W MOYCBBIACIUTENBHON  CUCTEM, TMPOSIBICHUS JIPYTUX  CHMIITOMOB
WHTOKCHUKAIIUU OTMEYEHO HE OBLIO.
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[TepopanbHoe BBeneHUe OebIM KpbicaM cycneHsuit Lactobacillus plantarum, Streptococcus
lactis u Bacillus subtilis B xounentpamuu 1x10'" KOE/M He NPHBOANIO K MOSBICHUIO TIPU3HAKOB
WHTOKCUKAIIUK U THOEIH, YTO CBUICTEIILCTBOBAJIO O OE3BPEIHOCTH MUKPOOPTAHU3MOB.

TOKCHYHOCTP IITAMMOB ONPEACISET CIIOCOOHOCTh BBI3BIBATH MATOJIOTUYECKAE U3MECHEHHS B
opraHu3zMe W OOYCJIOBJICHA HAJHMYUEM SHIOTOKCHHOB, BBICBOOOKIAIOIIMXCSA M3 KIIETOK TOCIE MX
paspymenus. [lo pesynbprataM HCCIEOBaHUS YCTAaHOBHIIM, YTO TEPMOWHAKTUBUPOBAHHEIC
CYCTEH3UU MUKPOOpPranu3mMoB Lactobacillus plantarum, Streptococcus lactis v Bacillus subtilis nipu
BHYTPHOPIOIIMHHOM BBEJICHHH O€JIBIM MBIIIAM HE BBI3BIBATM MaJeXKa U IOSBICHUS IMPHU3HAKOB
MHTOKCUKAIIUK, CJIEJOBATEIbHO, HE COJCpKAIM 3HAYUMBIX KOJIMYECTB SHAOTOKCHHOB U
TOKCHYECKOTO JICHCTBUS B HUCIIBITYEMOI KOHIICHTPALIUU HE OKa3bIBAJIH.

BupysneHTHOCTh XapaKTepu3yeT CTENeHb NaTOreHHOCTH MMKpPOOPTraHU3MOB U SIBISETCS
UHIMBHIYAIbHBIM TPU3HAKOM, KOTOPBIA MOXKET BapbHpPOBAaThCA IO BIMSHHEM Pa3IUYHBIX
¢dakTopoB. Tak, mpu BHYTPHOPIOIIMHHOM ¥ HEOJAHOKPATHOM IEPOPATHLHOM BBEICHUSX CYCIICH3HI
UCCIIEYEMbIX MUKPOOPTaHU3MOB BUJIMMBIX U3MCHEHUH B KJIMHUYECKOM CTAaTyce W THOenn OeibIX
MBIIIEH OTMEYECHO HE OBLIO, 3TO SBISLIOCH CBUICTEIILCTBOM aBUPYJICHTHOCTH IITAMMOB.

TokcureHHocTh OakTepuil (HEHOTHUNMHMYECKU MPOSIBISIETCS B 0Opa30BaHUU HK30TOKCHHOB,
CEeKpETHUPYEMBIX B OKpYXKAaIOIIyl0 cpeay. B ombiTe monmydeHa oTpuLaTeNbHas peaknus Ha
MapeHTepAIbHOE BBEJCHHE KMBOTHBIM (UIIBTpAaTa HCIBITYEMbBIX CYCIEH3UH, CJIeI0BaTEIbHO,
HK30TOKCHHOB B KYJIBTYPaJIbHOM >KUJIKOCTH MHUKPOOOB B KOJIHMYECTBAX, CIIOCOOHBIX BBI3BATH
Tokcuueckuil 3¢ dekt, Het. JJaHHbli (hakT XapakTepru30Ball MITAMMBI KaK HETOKCUTCHHBIE.

3akmouenue. OHpodutHbie mTammel  Lactobacillus plantarum, Streptococcus lactis,
Bacillus subtilis, oToOpaHHbIe A7 WCHOJB30BAHUS C LIENbIO TOBBIMECHHUS J100POKAYECTBEHHOCTH
CHIPbSI M KOPMOB pPACTUTEIBHOIO MPOUCXOXKACHHUS, IO pe3yjibTaTaM 3KCIIEPUMEHTOB Ha
npocredux Stylonychia mytilus 1 1abOpaTOpHBIX KpbICax W MBIIIAX SBISIOTCS O€30MacHBIMU U
MOTYT OBbITh HCIIOJB30BAHBI [0 HA3HAYECHUIO.

Paboma evinonnena npu ¢unarncosoii noooepocxke Coeema no epanmam Ilpesudenma PD
05l 20CYOApPCMBEHHOU  NOOOEPHCKU MOJIOObIX POCCUUCKUX VYEHBIX U N0 20CYOAPCMEEHHOU
noooepoicke edywux Hayuuvlx wkon P® 6 pamkax evinoanenus epamma MK-1582.2020.11
(coenawenue Ne 075-15-2020-225 om 27.04.2020) u noooepiicke PDODPU & pamxax Hayumozo
npoexma Ne 20-316-90001.
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YK 663.252
MN3YYEHUE BJIUAHUA TPOJOTKUTEJIBHOCTH HACTAUBAHUSA
HA ME3I'E HA KAYECTBO PO30BbIX BUH

K. B. UmanoBa
AzepOaiimxanckuii ['ocymapcTBeHHbIN ATpapHblii Y HUBEPCUTET, T. [ sTHIKa,
Aszep0aiikanckas PecriyOnuka

OnHo W3 BaKHEUIINX HaIpaBlIeHUH B A3epOaiikaHe B MOCIEIHIE TOIbI - BAHOTPAIapCTBO U
BuHonenue. Cpeaw COpPTOB BUH HAOMIOJAaeTCs JAWHAMHKA YAETBHOTO Beca HaTypajbHBIX
BUHOT'PAJIHBIX BUH, B TOM YHUCJIE€ PO30BbIX BUH [1, 2].

Lens uccnenoBaHus - yCOBEPUIEHCTBOBATH TEXHOJIOTMIO MPOM3BOJACTBA PO30BBIX BHUH C
HCIOJIb30BaHUEM MECTHBIX COPTOB BUHOTPA/IA.

OOBEeKT HCClIeJIOBaHMs - PO30BbIE BHHA, a TaKXKE COpPTa BUHOTPajAa, MOJYYEHHBIH W3 HHUX
Cyclio, BUHOMAaTepHall, BUHA, APOXIKH, CTAOMIN3aTOphl U Ap. Mcrmonb30Baluch copra BUHOTpaaa
Marpaca 1 XuHAOHH, BBIPAILICHHBIE B Pa3HBIX MECTAX.

OcHOBHbBIE KOMITOHEHTBHI XUMUYECKOTO COCTaBa BUHOTPaJa, Cyclio, BBLKUMHOTO MaTepuaia u
BUHOMATepuana ONpeAeseHbl B cooTBeTcTBUM ¢ AekictByromuM ['OCT-om u  meroaukoi
KpbiMckoro Hay4Ho-HMCCIeA0BATEILCKOTO MHCTUTYTa BUHOTPAAapCTBa U SHOJIOTUU «Marapau.

N3yueHne KauyeCTBEHHOIO COCTaBa I[BETOBBIX COEAMHEHHUH DPO30BBIX BHUH IIPOBOAMTCS C
TTOMOIIIbIO BBICOKO3(P(EKTHUBHOM KUIKOCTHON XpomaTorpaduu. M3MepeHrne XMMHUYECKOTO COCTaBa
apoOMaTHYECKMX KOMIIOHEHTOB BHHOMAaTE€pHAIOB IMPOBOJUTCA METOJOM  Ta30’KUIKOCTHOMU
xpoMarorpadum.

Omnpenensuin ontudeckyr MmioTHOCTh (OIT) oOpa3oB Mo CpaBHEHHIO C YHUCTOW BOJOH MPU
mHax BojiH 420, 520 u 620 HM B 6akax quaMeTpoM | MM | ONIpEesUId [IBETOBBIE KOMOWHAITMHN U
XapaKTepUCTHKH 1O cienyromuM Gopmynam. UTo kacaeTcst INIOTHOCTH 1IBETA, TO JUTMHBI BOJH 420
HM, KpacHoro, 520 HM u 620 HM NpeCTaBIISIOT COOO0M MPOIEHTHOE COJEPIKAHNE CHHETO.

Omnpexnensy NorioneHne o0pas3loB B 0akax ToamuHONW 1 HM npu JumHax BonH 420, 520 u
620 HM IO CPaBHEHHIO C YHCTOW BOJIOW U MPUHUMAJIH UX 3a OONTYy0 TWIOTHOCTH 1BeTa (RIT).

[Ipu onpeneneHnu BETOBOIO TOHA OBLIO M3MEPEHO IMOTJIOIIEHHE 00pa3LoB TOJIIIMHON OT 1
HM 10 yucToi Bomabl mpu 420 m 520 HM B Oakax, u ux pesynbrarel (OI1420/011520) ObLm
IIPE/ICTaBJIEHBI B BUJE LIBETOBOI'O TOHA.

Onekrpoansiii pH-metp WTW Inolab ucnons3yercs mist msamepenus pH.

CriektpooTOMETpHUECKIE U3MEPEHUS BBIMOIHAIOTCS Ha criekTpodoromerpe Shimadzu UV-
1201.

Copra BuHOrpaga Marpaca u XuHa0HU cMemuBatoTcs (cootHomenue 40:60), B3BEIIMBAIOTCS
OIMHAKOBO M Jendarca Ha 3 dyactu. OtaeneHHble o0O0pas3nbl H3METbYaTd B YCJIOBHSX
MUKPOBUHOJIENNS, CYyTb(UTHPOBATHN C cojepxkaHueM S50-75 Mr/a M BbIIEp)KUBAIM Ha Me3re B
pazHoe Bpems (3, 12 u 24 gaca). 3atem ObLT cripeccoBaH, paszzeneH u hepmentuponat. Ilocie
MIEPBOTO MEPETUBKU 00Pa3LIbl CPABHUIIH.

Pesynbrarhl aHanm3a GU3NKO-XUMHYECKOTO COCTaBa 00Pa3IoB MPHUBEACHBI HIDKE (Tabmuma 1).

Taoauma 1
BausiHue npoaoIKUTEIbHOCTH HACTAMBAHUE HA Me3re
Ha (PU3NKO-XMMHUYECKHUI COCTAB PO30BbIX BUH
Iloka3aTenau cocTaBa Conep:xaHue B BBIXKUTOM COCTOSTHMH,

NMPOMEKYTOK, Yac

3 12 24

Cyxue BeliecTsa, /1 15,6 17,1 18,6

TuTpyeMble KUCIOTHI, T/JT 6,1 6.3 6,2

pH 3,20 3,16 3,22
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O6mwe GpeHOTbHBIC COSTMHCHMSI, T/ 0,66 0,94 1,01
AHTOIHAHEI, MI/JI 27,6 35,2 38,9
[TnotHOCTH 11BeTa (OIl4p0+O0I550+01650) 1,075 1,294 1,502
IBetoBoii ToH (OI140/OIls50) 0,865 0,856 0,701
OIlyy0, % 39,03 41,80 42,06
OlIlsy, % 45,86 46,94 46,08
Ollgy0, %0 9,94 10,86 10,77
Coupt , 4 % 12,2 12,4 12,3
JleTy4ast KHCIIOTHOCTB, T/ 0,30 0,33 0,35
KonnuecTBo cynb(UTHON KUCIOTHI, MI/1

CB000HO 9,1 9,7 9,4
Oo01ee 86,5 88,9 89,0
MuHepaJiHbIC BEIIECTBa, /11 1,61 1,64 1,65

KHCIoTBl BKITIOYAIOT KOJMYECTBO MHUHEPATBHBIX W OPraHMYECKHX KHCIOT (areraTHasl,
JUMOHHAsA, CYKIIMHATHasi, MOJIOYHAs, BUHHAs, MajaTHas), CBOOOIHO COJIEpXAIIUXCS B BHUHE.
HekoTopeie KHCIIOTBI B BUHE TEPEXOIAT W3 BUHOTPaga B BHHO, a APYyTHE OOpa3yloTCs IMpU
dbopMUpOBaHNUY BUHA, OPOKEHUHU U YCIIOKOCHHH. VI3BECTHO, UTO KUCIOTHI UTPAIOT BAXKHYIO POJIb B
dbopMupoBaHUM KauecTBa BUHA. Kak BUAHO W3 TaOJUIBI, KOJMYECTBO TUTPYIONINX KHCIOT B
BHHOMAaTepHaiax, MPUrOTOBICHHBIX JJI Pa3HBIX BAPHAHTOB, Kolebanock B nmpeaenax 6,1-6,3 v/ 1,
a pH cpensr - B ipenenax 3,16-3,22.

Cyxue BelecTBa B BHHAX COJEPXKAT KHUCIOTHL, (DEHONBbHBIE COEIMHEHMI, CaxapuCThIe
BEIIECTBA, TIUICPUH, OpraHUYeCKHe BemecTBa u T.1. Korma B BUHO J00aBISIFOT BOAY W CITHPT,
00BeM yBEITMYMBAETCS, HO YMEHBIIIAETCA KOJIWYECTBO CYXOro BemlecTBa. BuHa, GoraTeie CyXum
BEIICCTBOM, CTAHOBSTCS 00JIee HACHIIICHHBIMHU M CTOWKHMH. Kak BHIHO W3 TaOJIHUIIBI, KOJTUYIECTBO
CyXOro BemiecTBa ObLIO MEHbIIE B BHHOMAaTepHalaX, MPUTOTOBIEHHBIX TMoOcie 3 YacoB
WU3MENBYCHHS, U OOJbIIe - B BUHOMATepUalax, XpaHAIMUXCs B TeueHue 24 dacoB. Ecim B3sTh
KOHKPETHBINA MOJIX0J, TO MOXXHO YBUIETh, YTO OOIee KOTUIECTBO ()EHOIBHBIX COCTUHEHHUH MPHU
3-gacoBoM xpaHeHuu coctaBmwio 0,66 r/m, mpu 12-yacoBom xpanenuu - 0,94 1/m, a mpu 24-
gacoBoM xpaHeHuu - 1,01 /1. OXHOBPEMEHHO YyBEIMYMBAJIOCh KOJIUYECTBO AHTOILIMAHOB.
AwnTonmansl coctaBisu 27,6 mr/n, 35,2 mr/n u 38,9 MI/1 COOTBETCTBEHHO.

KonuuecTBO aHTOIMAHOB YBENWYHMBACTCS B 3aBHCHUMOCTH OT MPOJOJIKHUTEIBHOCTH
Maliepaluy. Y BelInueHre MI0THOCTH IBeTa B o0pa3iax BuHa BapbupoBanock ot 1,075 go 1,502 u
10 pyka 00 pyKy C yBelIMueHHeM cpoka xpaHeHus. [loxoxkas xapTuHa Oblia oOHapy»XeHa B
uBetoBoi ramme. [[BetoBoit ToH Ollsy 39.03-42.06 g, Ollsy 45.86-46.08% u Ollgyo 12.2-12.4%,
Y 37IECh TOXKE MOBBIIIEH B OCHOBHOM B COOTBETCTBUU CO CPOKOM XpaHEHHUSI.

DTUTIOBBIM CIIUPT - OJHO U3 BAXKHBIX BEIIECTB, BIUSIOMIUX Ha BKyC U apoMat BuH [3]. Kak
M3BECTHO, KOJIMYECTBO aJKOTOJsl B o0Opasliax HAaTypallbHOTO PO30BOTO BHHA OMpENENseTCs B
3aBHCHMOCTH OT COJICp)KaHHS caxapa B BHHOIpPAJE, W3 KOTOPOrO OHO HM3TOTOBIEHO. B 3TOM
OTHOIIEHUHU COPT BHHOTpajga Marpaca KOMIICHCHpPOBAJI HU3KOE COJEp)KaHHE caxapa B COpTE
XWHJIOTHH.
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VJIK 663.252
BJIMSIHUE METO/OB MPOU3BOJICTBA U CO3PEBAHMS BUH
HA IBET OBPA3IIOB KATOPA

M. M. UmmamkynneBa, X. K. @atanues
AzepOaiimxanckuil ['ocynapcTBeHHbII ArpapHblii Y HUBepCUTeET, I. ['stHxka, AzepOaiimkaHckast
Pecniybnuka

Ha npotsokennn MHorux net AsepOaiipkaH CIaBUTCS MPOU3BOJICTBOM M aCCOPTUMEHTOM
BBICOKOKQUECTBCHHBIX KPEIUICHHBIX BHWH. B Hameill pecnyOimke mpou3BeAeHO 12 mOpTBEHHOB,
1 magepa, 1 xepec u Oonee 10 meceptHrix BuH. B 80-x romax mpomwioro Beka 92-95% BuH,
MIPOM3BOJIMMBIX BUHOJIEIbUECKON MPOMBILIUIEHHOCThIO A3epOaiipkaHa, NPUXOIWIOCH Ha JIOJIIO
KpEIUIEHHbIX BUH. BuHOZenpuyeckas NMpOMBIIUIEHHOCTh CTpaHbl, UMEIOUasi JaBHUE TPaauLUU B
9TOi 00nacTu, ObUTa M3BECTHA CBOMMH MapKaM{ BHH C YHUKaJIbHBIMH OPTaHOJENTUYECKHUMU
XapakTepUCTUKaMu. MHOTME M3 HUX CTajdd BCEMHUPHO M3BECTHBIMH. OJIHUM M3 CaMbIX MU3BECTHBIX
u3 Hux Obul  karop Kropmammp, usrotoBieHnsld no «Kropmamupckoil texnosnoruu». Cremyer
oTMeTUTh, 4TO0 B TO BpeMss B CCCP mno KropaamMupckoil TEXHOJIOTUU MPOU3BOAUIOCH 23 MapKu
BuHa. Cpenn Hux [llamaxel, ['azaxcran, Hexrap, Uymaii, Yepnsiit Jloktop u npyrue. Hano otmerur,
YTO OOJIBIIMHCTBO ATUX BUH MPOU3BOAMUTCS U ceroans [1].

B oTnmume ot cTon0BBIX BUH, BHHA Karop - 3T0 He TONbKO (hepMEHTHPOBAHHBIE MTPOAYKTHI U3
BUHOTPAJHOTO CYyCJIO, HO U CJeJIaHHble ¢ J100aBJIEHHEM CIHpPTa M CaXxapocoepialllhX BEIIECTB
U3BHE.

Cnenyer 0cob60 OTMETUTH POJIb MECTHBIX M 3apyOexkHBIX CIIELHUAIUCTOB B OpraHU3alud U
MIPOM3BOJICTBE KPEIJICHHOTO BMHA B A3zepOaiikaHe. B pesynbraTe ux ycunuil azepOaiixanckue
KpPEIUIEHHbIE BHHA HEOAHOKPATHO YAOCTAWBAJIMCH BBICIIMX HAarpaj MEXIYHAapOJHOIO YpPOBHS,
IIPECTUKHBIX BBICTABOK M KOHKYpcOB, B ToM uucie ['pan-npu. Ha wMupoBom pbiHKe
chopMUPOBAIUCh TMOKYIMATENU psfaa azepOaiipkaHCKUX BUH, B ToM uucie Karopos. OmnHako
IIPOU3BOJCTBO KPEIUIEHBIX BUH, UMEIOUINX TAaKyl0 MUCTOPUYECKYIO TPAIULUIO, B MOCIETHEE BPEMSI
nepexuBaer nepuoi 3actosd. OCHOBHas MpUYMHA JSTOrO - H3MEHEHHWE MPOU3BOJCTBA U
aCCOPTUMEHTA BUHA B CBA3M C IIEPEXO/IOM OT IUIAHOBOM SKOHOMMKH K PbIHOYHOW. OJHAKO MUPOBBIE
LIEHTPBI KPETICHHOI'O BUHA HE OTKA3aJUCh OT 3TUX BUH U NPOJOJDKAIOT YCIEUIHO 3TO JEJaTh.

OcTpas KOHKYpEeHLIUsS Ha MUPOBOM PBIHKE B IOCJIEAHEE BPEMS TUKTYET PACIIMPEHHUE IIPOU3-
BOJICTBA IIMPOKOTO ACCOPTUMEHTAa OPUTMHAJIBHBIX BHH. B Takmx ycCIOBHSX Hallla CTpaHa JOJDKHA
BOCCTaHOBUTD U MPOJOJIKUTEH IPOU3BOACTBO CBOMX BCEMUPHO M3BECTHBIX BHH.

TeopeTrueckne OCHOBBI JE€CEPTHOTO BHHOJENMS 3aJ0XKEHbl B HCCIEAOBAHUAX MPOQd.
M.A. Xospenko, M.A. I'epacumoBa, 3.H. Kumkosckoro, A.A. IIpeoOpakeHcKoro, a TaKxe
H.C. Oxpamenko, A.K. Pononyno, K.K. Anmamm u Apyrux y4eHsbiX.

OpHako uccne0BaHusI HE CMOTJIH J1aTh KOMILIEKCHOTO PEIICHHS CYIIECTBYIOIIUX MPOOJieM B
3TON oOnactu. B 4acTHOCTH, U3BECTHO, YTO MPOLECC B KIACCHYECKOM METOJIe TPeOyeT JUIUTENb-
HOT'0 M KponoTiauBoro Tpyaa. C aApyroil cTopoHsl, aCCOPTUMEHT BUHOTPAJHUKOB CTPaHbI 3a MOCIIE-
HUE TOJbl U3MEHUJICS, M ObUIM BBEAEHBI IIEHHbIE copTa, Takue kak Mepno u Kabepue CoBUHBOH,
KOTOpbIE paHee He HCIoib30Banuch s Karopa. Otw m apyrue mpoOensl B 3TO obnmactu
OTpeOOBAIN MPOBEACHUS UCCIIEIOBaHUI.

Kak BunmHO, mepen naHHOW 007acThIO CTOMT HaydHas MpodiemMa, KOTOPYI0 HE0O0XOAUMO
pEeUInTb.

Lenps uccnenoBaHus - yCOBEPIIEHCTBOBATh TEXHOJOTHIO MPOW3BOJACTBAa BUH Tuna Karop c
HCIOJIb30BaHNEM a0OPUTE€HHBIX U MHTPOIYIIMPOBAHHBIX COPTOB BUHOTPA/IA.

CymecTByeT TecHasi CBS3b MEXAY XMMHUYECKHMM COCTaBOM BHMHOIpajJa M KaueCTBOM BHHA.
KauecTBO BHHAa 3aBUCHUT B IEpBYIO O4Y€pelb OT ChIpbs, COCTABA, IMOYBEHHO-KIMMATHYECKHUX
YCIIOBUHM, B KOTOPBIX BBIPAIIMBAETCSI COPT BUHOIPaza, a TEXHOJIOIHs BBIPAIMBAHUA - €LIE OAMH
(hakTOp, BIAUSIONINN HA KA4€CTBO MOCJIE TEXHOJIOTHH 00PabOTKH.
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XpaHeHue co3peBaHue BUHOMarepuanoB Karop compoBoxknaercss ryOOKMMH (PU3HKO-
XMMHUYECKMMH Tpoueccamu. Hamm HaOmoAeHus M aHaIU3 IOKA3bIBAIOT, YTO MPOM3OLIEAIINE
TpaHchOpMaIMK 3aJ0KHUIN OCHOBY Ui (JOPMHUPOBAHHS OYyIyIIMX KOropa. YUWTHIBas MCKIIOYH-
TEJIbHYI0 BaXHOCTh (DEHOJIBHBIX COEAMHEHUH M apomaroOpasyrouux BeuiectB s Karopa, 6buin
M3Yy4YEeHbl U3MEHEHUS 3TUX TUIIOB BELIECTB B MPOLIECCE CO3PEBAHMS.

Kak BuJHO, HHTEHCUBHOCTh OKPACKM M KOJMYECTBO AHTOLIMAHOB BapbHPOBAIM B 0Opaslax
Karopa, MoJIy4eHHbIX pa3HbIMU MeToAaMH (Tadi. 1).

Taoaunua 1
HN3menenne nusera o0pasuos BuHa Karop npu cospeBanun
KaoGepne-
Mep.io Marpaca COBUHLOH
MeToanl
IHoka3zarean Yepe
Npou3BOACTBA BUHA . | Uepe3 | MCXOIHBI ucxoansl | Yepes
HCXOXHBIN . 31 .
1rox )7 171 1rox
roa
HurencusHo 1,25 1,01 1,09 0,30 1,16 0,69
[Tpu 6poxxeHun Ha CTh LIBETA
Mesre
AHTOLHOKEL, 580 390 460 330 474 315
MI/am
HHTencuBHO
MeTto0M HarpeBa u CTb LBETa 1,71 1,02 1,45 0,57 1,34 0,51
OpOXCHHEM Ha ME3Te A
HIOITHOHES 570 235 405 63 552 86
MI/ oM
HarpOeTLH/I o 30- HNurencusHO 1.88 0.86 1,58 0,60 1,74 0.81
35°Cwmesry ¢ CTb LIBETA
MaccoooMeHeMI00aB A
ISIOT ()ePMCHTHBIC HTO;‘“%HH’ 660 130 620 110 660 120
npenapaThl MI7AM

W3 wuccnenoBaHuii SICHO, 4YTO BIMSHUE TEXHOJIOTMYECKMX IIPUEMOB Ha MOCIEAYIOLIEe
KOJIMYECTBO AHTOLMAHOB M MHTEHCHUBHOCTb OKPACKH TAaK)XXE 3aBUCEIO OT COPTA. YMEHBbLICHHE
MHTEHCUBHOCTH OKpacku ObL1o Oosee 3ameTHBIM B Meapece n Kabepne CoBuHbOH, 4yeM B Mepiio.
B Tperbem BapuaHTe BBHICOKOE COJIEp)KaHUE aHTOIMAHOB YKa3bIBAa€T HA TO, YTO 3THU BHHA TPEOYIOT
OoJiee ATUTETBHOTO BBIPALIMBAHUS U, CIEI0BATENBHO, 00JI€€ BEICOKOTO KaYecTBa.

HccnenoBanus mnokasaiad, 4YTO CYIIECTBYeT HECKOJbKO MPUYMH TaKOrO CHMKEHUS
aHTOIIMAaHOB. Bo—TIepBBIX YacTh aHTOILMAHOB MOJIMMEPU3YETCS U B pe3ysbTaTe 0Opa3yercss BKyC U
apoMaT TMpUCYUIMil Tuna Karopa. Bo-BTOphIX, MNpH CO3pEBaHUM HEKOTOpbIE AaHTOLMAHbI
COEJMHAIOTCS C MOHOMEPHBIMHU (PeHOIaMU ¢ 00pa30BaHUEM TUMEPOB, TPUMEPOB U TaK Jajiee.

Crucok nurepatypsl
1. ®aramme X K., UmamkynmueBa M.M., JIxadaposa K.T. HccrenmoBanue mpou3BOACTBA
BHH TUIa Karop mo meroay «Kromamup» B AzepOaiimkane. / [luBo m Hanmmku 0€3alKOTOJIbHBIE U
AJIKOTOJIbHBIE, COKH, BUHO, ciupT. Ne4, 2019, ctp. 36-40.
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YK 663.43:534.321.9
OBPABOTKA BOJbI YJIIBTPA3ZBYKOM HA CTAJIUU 3AMAYNBAHMUSA — CI1IOCOB
NHTEHCUDPUKALMUUA ITPOPAIIIMBAHUA AYMEHSA

T. ®@. Kucenesa*, JI. B. Ilepmskosa*, 1. }0. Cepreesa*, 10. FO. Mumnep**
* KeMepoBcKkuil rocy1apCcTBEHHBIN YHUBEpCUTET, . Kemeposo, Poccust
** CuOUpCKU YHHBEPCUTET MOTPEOUTEILCKOM Koomnepammu, HoBocubupck, Poccust

ConomoBeHHass MPOMBIIUICHHOCTh B HACTOSIIUNA TEPUOJ TPETEPIICBACT CYIECTBEHHbBIC
n3MeHeHus. CBs3aHO 3TO, HANPSMYIO, C HEIOCTAaTOYHON CHIPHEBOW 0a30#l [jisi MMBOBAPEHHOTO
MPOU3BOJICTBA, CHIDKCHHEM €€ BOCIIOJIHEHHS 3a CUET 3apyOeHBIX MOCTABOK BBUIY CaHKIUN B
otHomeHun Poccun. Ha ¢oHe MOCTATOYHO MPOJOMIKHUTENHLHOTO Mpolecca MOMYyYeHUs COJIoAa,
KOTOPBIA TpeOyeT HCIOIB30BAHUS JOMOJHUTEIBHBIX CHIPHEBBIX U JHEPIETHUYECKUX PECYPCOB,
npo6iema o0ecrieueHus: MPOMBIIIIEHHOCTH COOCTBEHHBIM CHIPhEM CTAHOBUTCS €Ille akTyajbHee. B
9TOW CBSI3M HEOOXOIMMO PacCMaTPHUBATh BOMPOC 00OECIICUCHHS ChIPheM KOMIUIEKCHO M PeIaTh ero
HE TOJIbKO 3a CUET COBEPIICHCTBOBAHMS TEXHOJIOTUYECKUX MPOIIECCOB U OTAEIBHBIX MapaMeTpoB,
HO U 32 CYET IPOBEJICHUSI HAYYHBIX UCCIIEOBAaHUM IO CO3/IaHUIO HOBBIX COPTOB 3€PHOBBIX KYJBTYD,
00JafaomuX OTIUYUTEIBHBIMUA XapPAKTEPUCTUKAMU B OTHOUICHUH YIYYIICHHUS KaK XMMHYECKOTO
COCTaBa, TaK U TIOBBIIICHUS HMMYHHUTETa K Pa3JIMYHBIM BHJIAM MHUKPOOMOJOTUYECKUX U
¢bu3nonornueckux 3a00aeBaHuil, a TAKXKE pPaCIIMPEHUS 30HBI UX BOCIIPOU3BO/ICTBA.

XapakTepHOil 0COOCHHOCTHIO TTPOU3BOACTBA 3€pHA siuMeHs B 3amagHoit Cubupu siBisieTcs
HECTaOUIILHOCTD YPOXKAeB MO OTAEIbHBIM MEepHoaM. ITO BapbUPOBAHUE MOXKET U3MEHSTHCS MTOUYTH
B 2 pasa, NPEUMYIIECTBEHHO B CTOPOHY CHIDKEHHS, 3TO OOYCIIOBJIEHO PE3KOW KOHTPACTHOCTHIO
MOTO/IHBIX YCIIOBUH B pa3NUYHbIX pailoHax pernoHax. [losromy Kkak cocTaB 3epHa, Tak M €ro
TEXHOJIOTHYECKHE XapaKTCPUCTUKU TaKKE HECTaOWIbHBI. BaKHOW 3a/adeil SIBISICTCS BBISBICHHE
BO3MOXXHBIX CITOCOOOB BO3JIEHCTBUS HA CHIPHE ISl KOPPEKTHUPOBKU €r0 TEXHOJOTHUYECKUX CBOMCTB
C LEJbIO JAIbHEHMIIIETO MOJ0KUTEIBHOTO BIMSHUS HAa MPOIECCa COIOA0PAIICHHUS.

OpnuM U3 ToOKa3aTelled, BIUSIONMX Ha  OWMOJIOTMYECKHE TMPOILIECCHl POCTa SBIISETCS
MPOPacTaeMOCTh 3€pHa (BBIpAXKAETCS ABYMsI MMOKA3aTEISIMU: SHEPTUS U CIIOCOOHOCTh MPOPACTaAHUS
— KOJIMYECTBO 3€PEH, CIOCOOHBIX IMPH OMPENEICHHBIX YCIOBHSX, MpopacTaTh 3a 3 U 5 CYTOK,
COOTBETCTBEHHO). DTH MOKA3aTeNId IOJKHBI HE CUJIBHO OTJIMYAThCA IPYT OT Apyra, TaKk Kak 10 HUM
CYIIAT O CTENEHU PAcTBOPEHHUs B Ipolecce mpopauuBaHus. [lmoxas mpopacTaeMocTh SUMEHS,
HaJIM4Mie HEMPOPOCIIMX 3€PEeH, MOXKET CIOCOOCTBOBATH MOSBICHHIO TUIECEHHW HAa MOBEPXHOCTH,
CHIDKAET AMACTaTUYECKYIO CUITY MOJIYYeHHOTO U3 HETO COJI0/a.

J1Ji ey HacTOSIIUX MCCIIeOBAaHUN HaMU TIPOBeieHa 00pabOoTKa BOJIbI, UCTIONB3YEMOM IS
3aMavMBaHus, Ha yCTaHOBKE J1aboparopHoro tumna «Y3TA-1000». [lpu neiicTBuM yiabTpa3ByKOBBIX
KoJjeOaHuil Ha BOJIy MPOUCXOIUT H3MEHEHUE €€ CTPYKTYPBI, UTO OTPaKaeTcs Ha CBOMCTBAaX BOJIBI,
HCTOJIb3yEMOM JJIsI 3aMaudyuBaHus 3€pHa. [ J1aBHBIA Mpouecc, KOTOPBIM MPOUCXOAUT MPH ATOM -
KaBUTallMsA, KOTOpas BbI3bIBAECT JHUCCOLMALMIO MOJEKYJbl BOJbI, MPUBOAUT K pa3pylICHUIO
BOJIOPOJIHBIX CBSI3€M M, TEM, CAMBIM, MTOBBIIIAET aKTUBHOCTH BOAGI [1,2].

Cenexkumonepamu 3anaaHoil CuOupH BBISABIECHO, YTO COpTa MECTHOM M CHOMpPCKOM
CEJIGKIIMM SIBJISIIOTCSA JIOCTAaTOYHO HM3MEHYMBBIMU. OHHM MOTYT JaBaTh XOPOIIMH CTaOWUIbHBIN
ypoXail HOBBIX CEIbCKOXO3IMCTBEHHBIX KYJIbTYp, TEM CaMbiM JalOT BO3MOXHOCTh MOJYYHTb
CEMEHHOW MaTepuai BBICOKOTO KauecTBa AJIs COJI0I0BEHHOM MPOMBIIIJICHHOCTH.

B kauecTBe O0OOBEKTOB WHCCIEAOBAHUS OBUIM HWCIOJIB30BAaHBI MECTHBIC SUYMEHU COPTOB
Bopcunckwuii-2, ['petic, Maprpet yposxkas 2018 rona, BeipaimieHHbie B peruone 3anaanoi Cubupu.

Tak Kak Ba)KHBIMU TE€XHOJIOTMUECKUMU MOKA3aTeNIIMU I TPOU3BOJACTBA COJIOAA SIBISIETCS
MPOpacTaeMoCTh (PHEPTUS W CIOCOOHOCTHh MPOpacTaHHsi), TO yHOp Jeialii MUMEHHO Ha HHX.
[TonyueHHble pe3ysbTaTbl MPOBEACHHOIO 3KCHEPUMEHTA HAIUIM OTPaXCHHE B MPUBEIACHHOMN
Tabymue 1.
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Taoaunua 1

3HavyeHHe MOKa3aTe/Ie NPoPacTaeMOCTH HCXOAHBIX 00pa3L0B s’YMEHel

Copr situmenst JHeprus npopacranus, % CnocobHocTh nIpopacranusi, %
Bopcunckmii 2 88,5 89,9
['peiic 92,3 93,5
Maprper 94,6 95,8

Kak BHOHO W3 TPUBEACHHBIX JaHHBIX, HCCIEAyeMble 00pa3ibsl MOTYT OBITh C
OIIpPENICIEHHBIMU OIPaHMYEHHUSIMM HCIIOJIB30BaHbl AJIsl MPOU3BOACTBAa cojofa. OcCoOeHHO 3To
OTHOCHTCSI K cOpTy BopcuHCKUII-2, KOTOpBIA UMEET 3HAUEHUE IT0KA3aTeIe IPOpPacTaeéMOCTH HHUXKE
norpannuHbix (He meHee 90 %). B nanpHeiieM 3T0 MOXKET MPUBECTU HE TOJIBKO K MOHMKEHHOMY
BBIXOAY OJKCTPaKTa, HO U IUIOXOMY IIPOLECCY OCaxapuBaHMs, MEJICHHOMY U HENOJIHOMY
cOpaKMBaHUIO, HU3KOMY COJIEP’KaHUIO aCCHMUJIMPOBAHHOIO a30Ta M, B KOHEYHOM HTOTe, K MHBY
mwioxoro kadectBa. IloaroMy 3HadeHMe TOKa3aTess NPOpACTaHUS SBISIETCS  JIATEHTHOM
OMOJIOTUUECKOW aKTUBHOCTHIO. [l03TOMy B pe3ynbTare HcCleoBaHUN HEOOXOAMMO TO0I00paTh
TaKOW pEeXUM 00pabOTKM 3epHa, KOTOPBI IO3BOJUT MPHONIM3UTH JaHHBIE TIOKa3aTeNnu K
HOPMAaTHUBHBIM.

Bopma, ucnonp3dyemass uis 3aMauMBaHMs, YYacTBYeT BO BCEX (DU3MOJIIOTHYECKUX U
OMOJIOTMYECKUX TPOLECCax, MPOUCXOAIIMX B 3€pHE, €€ pPoslb Takas ke, Kak W Kuciopona. /s
0o0pa3oBaHMs B 3apOJBIIIE HOBBIX KJIETOK M TKaHEH HEOOXOIWMBI PAaCTBOPUMBIE CTPOUTEIILHBIC
MaTepHualibl, KOTOpbIe MEPEXOAAT B TAKOE COCTOSHUE MOA JEHCTBUEM BOIBI M MOTYT MUTPHPOBATH
BHyTpU 3epHa. IlosToMy ponb BOABI Ha CTaAMM 3aMauyMBaHUS SBISETCS TIJIABEHCTBYIOLICH.
[loBnusATh Ha 3TO MOXHO IIyT€M BO3JEHCTBHS YJbTpa3Byka (B JaHHOM JKCIEpUMEHTE
ucnoib3oBajgachk yactora konebanuii ot 1,0 1010,0 kI'my). [TomydyeHnHble pe3yabTaThl IPUBEICHHI B
Tabnuue 2.

Taoanma 2

Bausinue 00padoTKH BOABI YJIbTPa3BYKOM HA NIPOPACTAEMOCTb TYMEHel

OHeprus npopacTtanus, % | CnocoGHOCTH IpopacTanusi, %
CopT stumeHst .
YacTora yIbTpa3BYKOBEIX KoJieOaHuil, KI 11
1,0 2,5 5,0 10,0 1,0 2,5 10,0 20,0
Bopcunckuii-2 91,2 95,2 94,8 88.5 92,5 96,8 96,7 89,5
I'peiic 93,7 96,2 94,6 89,3 95,6 97,5 95,4 90,4
Maprper 95,1 98,0 96,1 93,2 96,5 98,7 97,2 94,3

[TomyuyeHHble JaHHbIE CBUACTENBCTBYIOT O TOM, 4YTO 00paboTKa 3aMOYHON BOIBI
yIBTPa3ByKOM ¢ 4actoroi konebanuii ot 1,0 mo 20, k['I] MOJOXKHUTEIHHO BIHSIET HA 3HAYCHHE
MoKa3zaTesiei, CBS3aHHBIX C WHTEHCHBHOCTBIO MpopamuBaHus. Hawmnydmme 3HaueHus Obuin
MIOJIy4€HBI IPU 00paboTKe 3aMOYHOM BOABI YacTOTOM 2,5 kl'L. YBenuueHue 3HaueHusl moKa3aTes
SHEpruM MmpopacTaHusi coctaBuio oT 3,96 % (mis copra Maprper) mo 5,25 % (ana copra
Bopcunckuii-2). Haubounpmmii mpupocT nokasaresei oTMeueH a1 copta BopcuHckuii-2, KoTopsiid
UMeJl H3HA4YajbHO MOHMKEHHYIO IIpOpacTaeMoCTb. YBEJIUYEHHUE I0Ka3aTess CIOCOOHOCTH
npopactanus coctaBuwio ot 0,5 no 5,5 % s copra BopcuHckuii-2. [lanbHeliee yBenudeHue
4acTOThl 00pabOTKH MPUBOAMT K CYILIECTBEHHOMY CHIDKEHUIO MCCIIEyEMbIX MOKa3aTeNeH.

Jlis  fganbHEeWIMX WCCICOBAaHWA Ha CTaJWd 3aMaduBaHUS Boja Obuta oOpabortaHa
yAbTpa3ByKoM dacTotou 2,5 kI['1. s JaHHOro SKCepUMEHTa UCMOIb30BaIN SUMEHDb MOKA3aBIINMA
copra BopcuHckwmii-2. B kadecTBe KOHTPOJS CIYXKHJI 00Opasell s’uMeHsl TOTO K€ COpTa, HO BOAA,
UCHoNb3yeMasi ISl 3aMauylBaHus, He OblIa OJBEPrHyTa BO3JICHCTBUIO yIIbTPa3ByKa.
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OpHMM U3 BaXXHEHIIMX TEXHOJOTMYECKUX IIOKa3aTeslel, BIMSIOMIMX Ha OHOKaTaau3
KOMIIOHEHTOB 3€pHa M  CKOPOCTb IIpolecca IMpOpallMBaHUsA, SBISAETCA  HAKOIUICHUE
(epMEeHTaTUBHOW, B YaCTHOCTH AaMUJIOJIMTUYECKOH, aKTUBHOCTH. KMEHHO »dTH (epMeHTHI
HEOOXOAMMBI JUIsl TIepeBoJa B PacTBOPUMYIO (OpMY OTJIOKMBIIMXCS B SHIOCIEPME PE3EPBHBIX
BelecTB. MI3MeHeHne JaHHOTo apaMeTpa NPUBEIEHO Ha pUcyHKe 1.

W3 npencraBieHHBIX HAa PUCYHKE | JaHHBIX OTYETIIMBO IPOCIIEKUBAETCS IOJIOKHUTEIBHOE
BIIUSIHUE 00paOOTKM 3aMOYHON BOJIbI YJIBTPA3BYKOM SIUMEHS copTa BopcuHCKuii-2 Ha HaKOIJIEHHE
aMUJIOJIMTUYECKON aKTUBHOCTH.

450
400
350
300
250
200
150
100

50

AmMmunonuntnuyeckasn
aKTUBHOCTb, ea/r

3 R N Vv % ™ % © A

MpoAoMKUTENbHOCTb NPOpaLLUBaHUS, CYT

&) === O0NbIT KOHTPO/J1b

Puc. 1. [mHaMHUKa HAKOIUIEHUSI AKTUBHOCTH AMWIOJIUTHYECKHX (pepMEHTOB B TUMEHe
«Bopcuncknii-2»

[TonoxxurenbHasi AMHAMUKA [0 PAaBHEHUIO C KOHTPOJIBHBIM OOpa3loM HaOJtoaeTcss U Ha
MPOTSKEHUM  BCErO0  MCCIEAYEMOro  IEpUOAAa  NPOpALUBaHUSA.  AHalM3  HAKOIUICHMS
(hepMeHTaTUBHOI AKTUBHOCTH JaeT BO3MOYKHOCTh MPEANOIOKUTh YMEHBILIEHUE
IIPOJOJKUTEIBHOCTH IPOPAILMBaHUs SUMEHS Ha 1-2 CYTOK.

Ha ocHoBaHMU NPOBENEHHBIX UCCIEIOBAaHUN MOKHO CZENaTh BBIBOJI O TOM, 4TO 00OpaboTKa
BO/Ibl, UCIIOJIb3yEMOM Ha CTaJMM 3aMavyMBaHUs B MPOU3BOJICTBE SYMEHHOI'O COJIO/IA YIIBTPA3BYKOM,
SBJISIETCS] IEPCTIEKTUBHBIM CITOCOOOM MHTEHCU(UKALIUU JUIUTEIbHOTO Mpotecca. [IpoBoauTh Takyio
00paboTKy cieayeT yiabTpa3ByKoM dacToToi 2,5 k' mepen 3amaunBanueM. [lpu ucmonb30BaHun
JAHHOTO c10co0a MOXKHO CYIIIECTBEHHO MOBIUATH Ha MPOLIECC HAKOIUIEHUS ()EPMEHTOB, KOTOPHIE B
JanpHEeMIeM, Ha CTaAuM 3aTUPAaHUs, CMOTYT OOECIEeYUTh HEOOXOAMMYIO CTEHEeHb THIPOJIN3a
Kpaxmasia, TeM CaMbIM IIOBBICUTH BBIXOJ O3KCTpakTta. Kpome s3Toro, o0paboTka MO3BOJISIET
COKPaTUTh IIPOLECC CONIOAOPAILEHUS 10 5 CYyTOK.

B 3akiaroueHMM MOXKHO TakXke cJielaTh BBIBOJ, YTO HCIIOJIb30BAHME SUYMEHS 3amnaJHo-
Cubupckoro permoHa TPEACTABISICTCS BO3MOXKHBIM JUISI LENed NHBOBAPEHUSA. OTO TaKkxKe
TTOJIOXKUTEIBHO OTPA3UTCS Ha CO3/IAaHUU CBOEH ChIPhEBOM 0a3bl MMBOBAPEHHON OTPACIH.

Cnucok nmureparypbl
1 HlecrakoB, C.JI. Texnomorus u obOopyaoBaHue aisi 0OpaOOTKM TNHIIEBBIX Cpel C
ucronb3oBaHueM KaputaruonHou nesuHterpanuu / C. M. llecrakos, O.H. Kpacynsa, B.W. borym,
N.IO. IToropoko. — M.: U3n—Bo « TIOP/I», 2013. — 152 c.
2 Kazako, N.O. HccrnenoBanue BIUSHUSA YJIbTPa3BYKOBOW 0OpaOOTKM Ha CTOMKOCTH
HamUTKOB Ha ocHOBe 3epHOBOrO Chiphsi /M.O. Kazakos, T.®D. Kucenesa, M.A. Epemuna, /I.C.
MuxkoBa // TexHHUKa ¥ TEXHOJIOTHS TTUIIEBBIX TPOU3BOACTB, 2015. - Ne 1(36). — C.30-34
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YIAK 577.16
BUTAMUWHHASA HEHHOCTSD IIJIOAOB CAJIOBbBIX U ATOAHBIX KYJIBTYP

B. M. KogennoBa*, O. A. Bpxxecunckas™, H. A. bekerosa*, O. B. Komenea*, M. FO. Akumo**
* denepalbHBIN UCCIIEIOBATEIBCKHUI IICHTP MUTAHUS, OMOTEXHOJIOTUU U OE30MaCHOCTH MHIIIH,
r. Mocksa, Poccus
** denepanbHblii HAYYHBIH HeHTp nMeHu 1.B. Muuypuna, r. Muuypunck, Poccust

B nayuHo# nmuTepaType u ObITYy 4aCTO MOKHO BCTPETUTH YTBEPKACHUE, UTO CBEIKUE (PPYKTHI
U ATOABI SABJISAIOTCS UCTOYHUKOM BUTAaMHUHOB. C LieNbl0 pa3o0parbcs, HCTOYHUKOM KaKUX MMEHHO
BUTAMHHOB CIyXaT (QpPyKThl B palMOHE COBPEMEHHOTO YEJIOBEKa, a TaKKe IIOTOJIHEHUS W
OOHOBJICHMS JaHHBIX MO HMX COJAEP)KAHUIO B HAIIMOHAJIBHBIX TaONIMLAX XMMHUYECKOTO COCTaBa
MUIIEBBIX MPOJIYKTOB OBLIO TMPOBENEHO HccienoBanue coxaepkanus surtamuaoB C, By, B u E B
IUIO/1aX pa3IMYHBIX COPTOB 16 CaOBBIX U STOJHBIX KYJIbTYP.

OOBEKTOM HCCIIEIOBAHUS CIYKHIIM TUIOABI CEMEUYKOBBIX (SI0JIOKO, TpyIIa), KOCTOUYKOBBIX
(BUILIHSA, caMBa, aOpHKOC), ATOJHBIX (3€MJISHUKA ca/loBas, MaJiHA, YepHask CMOPOJMHA, KpacHas
CMOpOJIMHA, KPBDKOBHHUK) M HETPAJAMLIMOHHBIX KYJIbTYyp (’KMMOJOCTb, KaJlMHA, KU3WI, 00jenuxa,
IIMIIOBHUK) — Bcero 188 o00pa3uoB, cOOpaHHBIX IO JOCTH)KEHUHM CHEJIOCTH Ha OIBITHO-
npou3BoACTBeHHBIX monaakax ®I'bHY «®HI] um. N.B. Muuypuna». /{ns ymeHbIIEeHUS BIASHUS
Ha OMOJIOTMYECKYI0 BapHaOeNbHOCTh arpOKJIMMAaTHYECKUX YCIOBUHM BCe aHaIM3MpyeMble 0Opa3Iibl
ObUIM MOJIy4€Hbl M3 OJHOrO paiioHa B oauMH ce30oH. CopaepxaHue BUTaMuMHA B; ompenensuiu
(GIITyOpUMETPUUYECKUM THOXPOMHBIM METOJOM, BUTaMHHa B, — ¢diayopumerpuueckum MeToI0M
TUTPOBAHUST PUOO(ITABUHCBA3BIBAIOIINM OJIKOM I10CNIe KHCIOTHO-()EPMEHTATUBHOTO THIPOJIN32A
TOMOTE€HU3HPOBAaHHBIX 00pa3ioB, ButamuHa E (Tokodeponsr) — MeTogoM BBICOKOI()PEKTUBHOM
KHUIKOCTHOM xpomarorpaduu (BOXX) ¢ pmyopumerpudecknm nerektupoBanueM [1, 2], Butamuna
C — flonoMeTpUYeCKUM TUTPOBAHUEM.

OnpenereHHOE B KCIIEPUMEHTE COJIEP/KaHNE BUTAMUHOB B IIJI0JIAaX U SAroJax MpeACcTaBIECHO
B Tabmn. 1 u 2.

Taoauna 1

Co;[epmanne BUTAMHUHOB-AaHTHOKCUAAHTOB B CLC}IOﬁHOﬁ 4YacCTH 11J1010B

KyabTypa ackopOmHoBasi kucjaora, mr/100 r ButamuH E, mr T9/100 r
Me min max Me min max
AOpukoc 8,9 4.4 232 - - -
Bosipeimnank 27,0 19.4 34,0 - - -
Bumins 18,1 14,0 21,9 0,13 H/O 0,53
I'pyma 9,85 5,7 13,2 - - -
JKumonocts 31,0 26,0 35,4 0 H/0 0,10
3eMIsIHHKA 68.2 59,6 87,1 0,35 0,26 0,61
Kanmuna 39,4 33,0 96,0 - - -
Kwnznn 21,0 19,0 32,1 - - -
KpbKoBHUK 28,0 24,5 32,0 1,2 0,8 1,50
Manuna 25,6 22.9 34,9 0,34 0,15 0,44
OO0nenuxa 86,2 56,8 111,0 8,8 6,6 16,3
CnuBa 8,2 4,7 11,1 0,18 0,04 0,25
Kpacnas cmopoauna 33,1 23,5 51,0 1,9 1,7 2,1
YepHas cMopoauHa 189,0 116 248 1,7 0,9 2,9
IIunoBHUK 670,0 453 985 - - -
Slomons 17,6 8,0 27,0 - - -

Haubonee Bricokoe comepkanue ButamMmuHa C ObT10 0OHApY)KEHO B LIMIIOBHHUKE, OJHAKO B
CBEKEM BHJIC €ro HE YMOTPEOJAIOT, a IPH TEPMHUIECKON 00pabOTKe OH MPAKTUYECKH MOJHOCTHIO
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Tepsiercs. [lpu MPOMBINIIEHHOM MPOW3BOJICTBE CHUPONA INWMOBHUKA AaCKOPOWHOBYIO KHCIOTY
N00aBIISAIOT B HErO Iepe] yKyNnopuBaHHEM. VICKIIOUHUTENIbHO BBICOKO cojepkaHue ButamuHa C B
yepHOU cmopoanHe. KommuectBo BuTamMpmHa C B IUIOAAX CaJOBBIX M ATOTHBIX KYJIBTYp Jajiee
yOBIBaeT B pAqy obyienuxa > 3eMJISHUKA > KaJliHa, KpacHasi CMOPOJMHA, KUMOJIOCTb, KPbIKOBHHUK,
MaJIiHA > KU3WI, BUIIHSA, SO0JIOHS > rpyiia, abpuKoc, CIMBa, YTO MOTHOCTHIO COTJIACYIOTCS C paHee
MOJyYeHHbIMM JAaHHbIMU [3] M moaTrBepxknaaer, uyro C-BUTaMHUHHAs LEHHOCTb, KOJEOISICH B
IIMPOKOM JIMAna3oHe, TeM He MEHEee OCTASTCsI JOCTATOYHO ITOCTOSHHBIM IPHU3HAKOM.

Conepxanue BUTaMMHAa E B srojax HE3HAYUTEIbHO 3a HCKIIOUYEHHUEM CMOPOJIMHBI U
KpPbDKOBHUKA, HEOOBIYATHO BBICOKUM COJEP’KaHUEM 3TOT0 BUTaMUHA OTJIMYaeTcs obsenuxa (Tadi.
1). ComeprxaHue BUTAMMHOB Ipynnbsl B B sronHol mpoaykuuu maino (Tabi. 2), yTo B LEIOM He
MPOTHBOPEYHUT JAHHBIM HAIIMOHAJIBHBIX U aMEPHUKAHCKHUX TaOJIMI] XUMHUECKOTO COCTaBa MUIIEBHIX
MpoayKToB [4, 5].

Tabauna 2
Conep:xanue ButamuHoB B; u B, B cben00H0i1 yacTu miaogos (mr/100 r)
KyabTypa BUTaMMHa B, BUTaMHHa B;
Me Min Max Me Min Max
Bumns 0,044 0,029 0,056 0,029 0,020 0,049
’Kumoiocth 0,064 0,035 0,064 H/0 H/0 u/0
3eMIIsTHUKA caJloBas 0,031 0,024 0,041 0,018 0,008 0,029
KpbxoBHUK 0,021 0,019 0,023 0,008 0,006 0,010
Manuna 0,050 0,046 0,053 0,034 0,028 0,039
ManuHa peMOHTAHTHAsI 0,021 H/0 0,030 0,033 0,025 0,050
Ob6enuxa 0,035 0,029 0,046 0,054 0,041 0,071
CMmopoauHa yepHas 0,028 0,021 0,036 0,004 H/0 0,008
Ab6noko 0,015 0,010 0,019 0,007 H/0 0,013

[TumieByto IEHHOCTh MPOJIYKTa OLEHUBAIOT HE TOJBKO MO aOCOMIOTHBIM KOJMYECTBAM TOTO
WIM WHOTO HYTPUEHTA (BUTaMUHBI, MUHEPAJIbHBIC BEIECTBA, MHUINEBHIC BOJOKHA U JIP.), HO H C
MO3UIIMKA MX PeaTbHOTO BKJIaJa B obecreueHne pu3nonorunaeckoit morpedHoctn opranusma. C 3Toit
LENBIO Cofiep)KaHue BUTAaMUHOB B nopiu siroa (150 r) unu gpyxroB (200-250 r) 66u10 BRIpaskeHO
B % OT pEeKOMEHAYEeMOro CyTOYHOr0 MOTpeOJeHUsI 3TUX MUKpPOHYTpueHTOB (puc 1). B kauectse
PEKOMEHYyEMO HOPMBI CYyTOYHOTO MOTpeOaeHus mpuHuManu A Butamuaa C — 90 Mr, BuTaMuHa
B, — 1,5 mr, Buramunra B, — 1,8 mr, Buramuna E — 15 mr TokodeponoBbix skBuBajgeHTOB (MP
2.3.1.2432-08 «Hop™mbl (hpU3MOIOTHYECKUX MOTPEOHOCTEH B SHEPTUU U MHIIEBLIX BEIISCTBAX IS
pa3IUYHBIX TPy HacenaeHus: Poccuiickoit denepamnumy).

Kak narnsgao BumHO Ha puc. 1, morpebnenue 1/3 (50 r) mopiuu CBEXHX SAr0J] YEPHOU
CMOpOJIMHBI WK | mopuuu OONENUXU WM 3eMJISSHUKU TOJHOCTBIO OOecreunBaeT MOTpeOHOCTh
opranu3ma B BUTamMuHEe C. OcTanbHbIE STOJIBI TAKXKE SBISIIOTCS XOPOIIMM HCTOYHHUKOM 3TOTO
BUTaMUHa, o0ecreunBasl B 3aBUCUMOCTH OT KYJbTYpbl U copTa noctyrwieHue ot 23% a0 58% ot
PEKOMEHyeMON HOPMBI €ro OTpeOIeHus!.

PekopacMeHoM 1o copepKaHMIO TOKO(EPOJIOB SBJIsETCs 00jenuxa, MOpLHHs KOTOpOi
obecnieunBaetr 10 90% OT MX PEKOMEHIyeMOro CyTouHoro motpebnenus (ot 66% no 163% B
3aBUCUMOCTH OT copTta). YepHas cmopoauHa 3a cuet 150 T mokpsiBaeT moTpeOHOCTh B BUTaMuHe E
Ha 17% (9-29% B 3aBUCHUMOCTH OT COpTa), KPDKOBHUK — Ha 12% (8-15%). OcrtanbHble A0l U
sI0JI0OKM BECOMBIM HCTOUYHUKOM TOKO(EpOJIOB B MUTAHUU HACEJICHUS HE SIBIISIFOTCSL.
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BUTaMMH B1

__ W sutamuH B2

____EBWTaMKH E

—_ EuTamuH C

% OT peKoOMeHAYeMOoro CyTO4HOro
notpebnenus

Puc. 1. Bkanag mopuun (150 r) sirox u sidJ10k B o0ecrieyeHue OpraHu3Ma BUTAMHHAMHU
B % OT peKOMEHyeMOro CyTO4HOro noTpedJjeHus

CymMmupysl TOJlydyeHHbIC JaHHBIE, HEOOXOAMMO OTMETHTh, YTO IUIOJOBBIE U SATOJHBIE
KYJBTYpPBI BHOCSIT CYIIECTBEHHBIN BKJIa/l B 00€CIIEUeHHOCTh OpraHu3Ma Tojibko BuraMmuHoM C. B To
K€ BpEMs OHM HE MOT'YT SIBJIATHCS 3HAUMMBIM HOCUTENIEM BUTaMUHOB rpynnsl B u E. Onna nopuus
IJIOJIOBBIX WJIM ATOJHBIX KYJIBTYpP HMOKPBIBAET MOTPEOHOCTh OpraHrn3Ma 4esloBeKa B BUTAaMHHAX By,
B, u E He Oonee ueM Ha 6% (32 UCKIIOYEHUEM KPbDKOBHMKA, YEPHOW CMOPOAMHBI U OOJENUXU B
ciydae ButamuHa E).

[TonmyueHHbIe pe3yabTaThl elle pa3 AEMOHCTPUPYIOT, UTO J0OABIEHUE B MPOIYKIIMIO CBEXKHX
STOJ1, SIBJIAIOIIMXCSI UCTOYHUKOM BUTaMuHa C, HE MPHUBOJUT K YBEJIMYEHHUIO COJEP)KAHUS JIPYTUX
BUTAMHMHOB JI0 YPOBHSA, IO3BOJIAIOLIETO OTHECTH HPOAYKLUHUIO K KaTeropuu OOOralieHHOM.
JloGaBneHHbIe (PPYKTHI U SITOJBI BBICTYTAIOT B POJIHM HAIOJHUTENEH, YIyUYIIaloNMX BKYC M apoMar
MIPOYKIUH, YTO COIJIACYETCS C paHEE CIIEIIAHHBIM Ha OCHOBAHHWHU PACUETOB 3aKIH0YEHHUEM [6].

ABTOpBI BBIpAXAIOT 0JIaroJJapHOCTh COTpyAHHKaM DenepaabHOro HayyHOro LIEHTPA UMEHU
N.B. Muuypuna Makaposy B.H., XXunexunoii T.B., Konsunosy B.A., IOmkosy A.H., HoBotopuesy
A.A., bpeikcuny J[.M. nu Xpomosy H.B. 3a npenocraBienHbie 00pa3ibl MII00B KYJIBTYP.
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VK 602.4:581.192
ITPOEKTUPOBAHME KEJIMPOBAHHOI'O BUOIIPOAYKTA, IPEJHAZHAYEHHOI'O
JIJISI TOBBIIEHUA CTPECCOYCTOMYUBOCTHU OPTAHU3MA

C. Kopoub, O. 5. Me3enoBa
KanunauHrpaackuii rocyapcTBEHHBIN TEXHUUECKUN YHUBEPCUTET, T. Kanunuurpan, Poccus

B HameBpemMsi Ba)XHO NPOTUBOCTOSATH CTPECCY M JEHNPECCHM, KOTOPHIE BCE 4Yalle
COIIPOBOKIAIOT HEraTUBHbIE sABJIEHHs B oOmectBe. OJHUM M3 CIOCOOOB  yBEIWYEHHUs
CTPECCOYCTOMYMBOCTH SIBIIIETCS TOAJIEPYKAHUE OPTaHW3M YIOTPEOJICHHEM CIEIHaTH3NPOBAHHBIX
OMONIPOJYKTOB C HATypaJbHbIMM KOMIIOHEHTaMH, OOJIaJAlOUIMMH  yCHOKauBAaIOIIMMH U
CTPECCOYCTOMUMBBIMHU CBOMCTBAMH, UTO SIBJISJIOCH LIEIbIO UCCIECOBAHMUS.

HatypanbHbIMM  HMCTOYHMKAMHM  LEHHBIX OHOJOIMYECKH AaKTHUBHBIX  BEIIECTB  CO
AHTUCTPECCOBBIM IOTCHLIMAJIOM SIBJISIFOTCS JIMCTbS MSTHI IIEPEYHOM, L[BETHl POMAILKH ANTEYHOM,
IUI0ABI OOSAPBIIIHMKA, JUCThs NojgopoxHuka [1,2]. BaxkHyio ponb B HOpMaiu3allMd HEPBHOU
CHCTEMBI OpraHU3Ma UIPAaeT AMUHOKHCIIOTA TIIUIMH. J[0Kka3aHo, 4TO AeUIUT MIMLIKHA TIPUBOIUT K
TIOBBIIIICHUIO HEPBHOW BO30YIMMOCTH, OTPEIICHHOMY BOCIIPHUATHIO XU3HU, Aenpeccuu [3]. Jannoit
aMHHOKHUCIJIOTON OOraThl KOJJIAr€HOBBIE TKAHU YKUBBIX OPraHU3MOB, B TOM YHUCIIE€ PbIOHAs Yellys.
[ToBBIILIEHHOW YCBOSIEMOCTBIO TIMIIMHA O0JaAal0T TUAPOJIN3AThl KOJJIAT€HOBBIX TKAaHEW, B TOM
YHCJIe KEJATUH U THIPOJN3aT Yellyu. B CBsA3M ¢ 3TUM B COCTaBe MPOEKTUPYEMOro OMONPOAYKTa
MCTIOJIb30BAJIH MUIIEBYIO TEXHOJIOTHYECKYIO 100aBKy «VIxTHOKOIIIareHOBbIH hepmentonuzat» (TY
9283-004-00471544-2016), nmonmyyenHyto Ha Kadenpe mnumeBoil Ouorexnonorun KI'TY myrem
THJIPOJIN3a YeLTyHCapIUHbl (pepMEHTOM KotareHa3ou [4].

[lepcrieKTUBHO  M3rOTaBIMBaTH OHONPOAYKTHI B  BHUJAE JKEIMPOBAHHBIX  M3JEIHH,
CTPYKTypooOpa3oBaTesieM KOTOpPBIX SBISETCS JKeldaTuH. Bce Ooiblllylo  MOMYJISIPHOCTH
IpUOOPETAIOT KOHJIUTEPCKUE W3/EIMs B BUJE TaK HA3bIBAEMBIX «KEIATHMHOK». [ MOBBILIEHUS
OMOJIOTNYECKOHN LIEHHOCTH HOBOTO OMOIPOAYKTa B KaU€CTBE «CJAJKOI0» KOMIIOHEHTA MPUMEHSIIN
U3MENBbYEHHYI0 CTEBHIO, SIBIISIIOLIYIOCS —Ccaxapo3aMEHHMTENIeM, a [UIsl CO3JaHusl HY>KHOU
KOHCHUCTEHIIMH HCII0JIb30BAJIH JKEJIAaTHH, KOTOPBIM O0raT aMMHOKUCIOTOM MIMIIMHOM [5].

JIns W3BJIEYEHUS PACTUTENBHBIX OWOJOTHYECKH AaKTUBHBIX BEIIECTB AHTHCTPECCOBOM
HaIIPaBJIEHHOCTH U3MEJIbUYEHHOE JIEKAPCTBEHHO ChIPhE 3aMadyMBaJIv B TEIION BOJE C TEMIIEPATYpOM
60 °C B Teuenue 30-45 MuHYT, cucteMy (GWIBTPOBAJIM, a BOJHBIA AKCTPAKT MCIIOJIB30BAIN B
KayecTBE OCHOBBI Juid Ouomponykta. s mpuiaHus eMmy 3aJaHHOM yHOpyrol M ycToiuumBOM K
BHEIIHUM (paKTOpaM KOHCHCTEHIMH B (PUTOIKCTPAKT BBOAMIIH JKEJIATHH, KOTOPBIN MpeaABaApUTEIHHO
3aMa4yMBalMi B  HEOOJIBIIOM KoJM4ecTBE (DUTOIKCTpakTaB. [l  yJIydlIeHuss BKYCOBBIX
XapaKTepUCTHK BBOAMIIM JIMMOHHYIO KHCIOTY M TOHKO H3MEIbUYECHHYIO CTeBUIO. Cucremy
BbIACPKUBAIU JJIs1 HaOyXaHus ¥ (HOpPMUPOBAHMSI KOHCUCTEHILIMHU, MOCJE 4ero (opMoBaIu B BUIE
HITYYHBIX M3ETUN MO 5 I' B pa3au4HON (opMme: Kpyrible, NPSIMOYIOJbHUKH, 3Be3104Kku. [ns
YMEHBIICHUSI YCYIIKM W TOBBIIMICHUS XPAaHUMOCIIOCOOHOCTH (popMOBaHHbIE OMONPOIYKTHI C
MIOBEPXHOCTU IOKPHIBAIM TOHKUM CJIOEM pacTBOpa IUILEBOIO BOCKA.

XUMHUYECKUH COCTaB T'OTOBOTO OMONpOIYyKTa: coiepkanue Boabl 60%, maccoBast m0Jis
Oenkane MeHee 17%, comepxanue rmnuHane meHee 31/100 1, comepkanue (HIaBOHOUIOB HE
menee 1mr/100 r, cogepxanue Buramuna C He menee, 2 mr/100 r.

N3roToBneHuss HOBOro OMOMPOAYKTA, MOTYUYHBIIET0 Ha3BaHUE «AHTHHEHpOoH», MPOBOAUIN
TI0 CJIeTyIOMIEH TEXHOJOTUIecKon cxeme (puc. 1):
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HPHE M PACTHTEILHOTO ChIPEA CYXOI0 (JII'ICTI:E B MAT bI,
INoaoB E';{JH.PI:II.IJHHI(FJ., LUBETOB POMALIEY, JIHCTLEB IID,H,{JP{J}KI—IHKH.}

Hamensnue uue PACTHTC I HOI'O ChIPbA

k 4
Boﬂﬁa[}“C Boauas skerpamma gyHKINOHATEHBIX
oo PACTHTENRHEIX KOMIOHEHTOB T=30-45 Mun

k 4

(OcTaTok)BropHHHOE

JlumounHas kucnorta @UILTPALMA BOJHOIO KCTPAKT A PAC THTEIBHEIX s
E PACTHTEJILHOE ChIPbe
Cremus cyxax | Cmemmpanne KomioHe Hroe = 60°C, 70
¥ ¥ T Boaubii
Ve T ae1E Bu,u,e&pxuaanue KOMIIO3HLIMKE IKC T PAKT
t= 10-15°C, oTH. BamxHoc s 60-65%; Habyxauue pacTHTENn
I'uaposnsat peibHOi CKOPOCTH BO3AYXA 0,5-1 micer JKENaTHHA B [ bHBIX
uewyn (cyxasn hopma) L YKCTPAKTE KOMIIOHE
dopmoBane PAaCTHTEJILHbI HTOB
Oy
Bockopas > * = 60°C
SRERLT IMnanuesanme KOMITOHE HTOB
HKenarn
Cywka H

T = 40°C, om. Bk HOCTE Boaayxa 25-40%,
CKODOCTL Bo3mvxal. I—_D;2 m/cer. T=45-60 MuH.

| Bribueka 13 ropmel |

YIaKOBRLIBA HE

Maprkupoeanne

XpaneHue
t=10-20°C, oTHOCHTE IBHOI RIAMHOCT M Bo3ayxa 70%

| Peanuszanma I

Puc. 1. Texnonornueckasi cxeMa NpoOM3BOACTBA KEJIUPOBAHHOI0 OMONPOAYKTA
AHTHCTPECCOBOH HanpasBJdeHHOCTH «AHTHH elpon»

Pacuer (QyHKIMOHATBHOCTH HOBOTO OHONPOMYKTa MPOBOIWINA TIO COACPKAHUIO B HEM
aMHHOKHUCIIOTBI-HEHipoMeinaTopa [JIMIUMH ¢ ydetoM  TpeboBanuit MP  2.3.1.1915-04
«PekomeHtyeMble YpOBHH TOTPEOJSCHUS THUIIEBHIX W OHOJOTMYECKH AaKTHUBHBIX BEIIECTBY,
pEermaMEeHTHPYIONINX €ro aJeKBAaTHBI M BEPXHUN JIOMYCTUMBIM CYTOUHBIE HOPMBI MOTPEOICHUS
(cootBeTcTBeHHO 3,5 U 5,6 T) [6]. PacueTroB mo3Boimin 00OCHOBAaTH PEKOMEHIYEMbIE CyTOUYHbBIC
J103b1 yIOTpEOIeHHs pa3HbIX BUIOB OMOMPOIYKTa U MOKa3aTh PpyHKIHOHAIBHOCTH 100 T:

*B « AnTuHelpon maTa» conepkanue raunuHa 3,25 r (81,3% cyTodHON HOPMBI);

*B « AHTHHelpoH OospbIIHUKY coaepkanue raunuHa 3,12 1 (78% cyTo4HOI HOPMBI);

*B «AHTUHelpoH pomaiika+noaoposkHuK» raunuHa 3,19 1 (79,8% cyTouHON HOPMBI);

PazpaGoranHplii  OHMONPOAYKT TpeAcTaBisieT co0oi  (QOPMOBAHHYIO  <GKEIATHHKY»
KOPUYHEBOTO I1BeTa. B apomare u BKyce OMONpPOIyKTa NPUCYTCTBYIOT CHIEIIU(PHUECKUE OTTCHKHH3-
32 BHOCHMOTO (PHTOIKCTpaKTa JIEKapCTBEHHOT'O PACTEHHs (JIMCThS MSTHI, IUIOJABI OOSPBIIIHUKA
u ap.).

[Io pe3ympraTaM CEHCOpPHBIX HCCIEAOBAHMN OBUIMIIONYYEHB padoune TpoduiIn
OpPTraHOJENTUYECKON OIICHKM KadyecTBa OHOMPOAYKTa TPEX AacCOPTHUMEHTOB, OMNpEICICHHBIE C
MMPUMEHEHHUEM 5-0aJIJTIOBOM MIKAJIBI TI0 KaXKIOMY MpU3HAKY (puc. 2).
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A b B

Buernunii Bug

4

IIBer Apomar

Bkyc

Puc. 2. IlpoduiiorpaMmbl OpraHoIenTHYECKUX MOKa3aTeseldl FOTOBOIr0 OMONPOAYKTA:
A- «AnTuHelipon msaTa»; b- «kKAHTHHEeHpoH 00APBIIHUKY;
B - «<cAnTuHeiipon pomMamka+noaopoKHUK»

[Tpu cuctemMaTudeckoM yrnoTpeOIeHnH TaKuX MPOAYKTOB, OOTaThIX MIUIIUHOM, BXOISIIUM B
COCTaB  THApOJIM3aTa  PHIOHOM  dYemrym W JKeJaTMHA, a  TaKkke  pPaCTUTENIbHBIMU
¢uTonapagdapmaleBTUKaMH YCIIOKOUTEIBHOTO EHCTBUS (JINCThSI MATHI IEPEYHOM, LIBETHI POMAILIKU
anTe4YHOM, TUI0/1bI OOSPBIIIHUKA, JTUCThS MOJOPOKHUKA), MOXKHO CYIIECTBEHHO IOMOYb OpPraHU3My
B NpOoQUIAKTUKE HEPBHBIX 3a00JieBaHMWM, NPEAOTBPATUTh HEPBHbIE CPBIBBL, IOBBICUTH
YCTOMYMBOCTb OPraHU3Ma K CTPECCy.
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V]IK 637.07
IMPOBJEMA JIETEKIIA OCTATOYHBIX KOJTAYECTB YCTPOT'EHOB
B MOJIOYHBIX MPOJYKTAX

M. M. KopocreneBa
Bceepocculickuii Hay4YHO-UCCIEA0BATEIbCKUM HHCTUTYT MOJIOYHOW IPOMBIIUIEHHOCTH,
r. Mocksa, Poccus

OcTporeHbl — HEOOXOAMMBIE CTepOHAbl B (OPMHpPOBAHMHM JKEHCKOTO OpraHu3Ma u
MOJACP KaHUST KEHCKOTO 310poBbsi. Kak negumurt, Tak W HM30BITOK 3CTPOTEHOB CIIOCOOCTBYET
Pa3BUTHIO KackKaJla W3MEHEHHH, BOBJIEKAIOIIUMX B IMOPOYHBIN KPYr COMAaTHYECKYIO M IIOJOBYIO
cucteMbl. BMecTe ¢ TeM, HEKOTOpbIe MPOIYKTHI MUTAHUS MOTYT SIBIISITHCSI HCTOUHUKAMU BEIIECTB C
ACTPOTEHII0I00HOM aKTUBHOCTHIO IIpupoaHbIE 3CTPOreHbl CHHTE3UPYIOTCS MIICKONUTAIOIIUMHU B
pa3IMYHBIX KOJMYECTBAX B 3aBUCUMOCTH OT CTaJWM IIOJIOBOTO CO3pEBaHUS U Tepuoja
OepeMEHHOCTH/TAKTaIllM U MOTYT MEPEXOJUTh B MOJIOKO. B coBpeMeHHOW MOJOYHOU MpakTHKe
ok0J10 75% MoJ0Ka MPOU3BOJUTCS OT OTEIbHBIX KOPOB; MO3TOMY KOJIMYECTBO TOPMOHOB, KOTOPHIE
MOTYT ITONIACTh B MOJIOKO, MOKET BBI3bIBaTh O€CTIOKOMCTBO [ 1].

Tak, B pabore Michels u coaBTOpoB, OTMEYAETCs CBSI3b MEXAY MOTPEOJICHUEM KOPOBBETO
MOJIOKa M YBEJIMYEHHEM HKCKpPEIMH C MOYOM IOJIOBBIX TOPMOHOB. B Xo0/1€ paHIoMHU3HMpPOBAHHOTO
skcnepuMenTa 109 xeHIuH B mocTMeHomnay3e ynorpeomsumu 1 1 monoka (1,5% XkupHOCTH) B CYyTKH
B TeueHHe 4 IHEH, 3aTeM cienoBai 4-xJHEBHBIN NepephiB, nanee 1 i1 nenpHoro moioka (3,5%
KHUPHOCTH) B CYTKH B TeueHue 4 nueil. IloTpebrneHue Moioka NMPUBOAMIO K 3HAYUTEIHHOMY
yBenMueHuIo skckpennu 3ctpona (E1) ¢ cyTounoi Mo4oi, Toraa kak skckpenus sctpaauona (E2),
sctpuona (E3) um 16-keroacTpaamona yBeIWUMBaIach TOJNBKO IMOCIE YMOTPEOJICHHS MOJIOKa
MOHIDKEHHOW JKUPHOCTH, TPU OSTOM OKCKpelUHs TIIOKYPOHUAA M TPErHaHguojia ¢ MOYOH
CYIIECTBEHHO HE H3MEHWIach [2]. AHAJIOTMYHOE HCCIEAOBAaHUE, LEJIbI0 KOTOPOro SBIISIOCH
KOJMYECTBEHHOE OIpe/lejeHHe TOPMOHOB, TMPUCYTCTBYIOUIMX B MOJIOKE C Pa3IMYHBIM
conepxanueM xupa (0, 1, 2, 3,25, 10 u 35%) merogom ELISA, ycTaHOBUIIO, UTO KOHIIEHTpALIUS
MPOrecTepOHa JTOCTOBEPHO KOPPEIHMpPOBaja C YBEIMUYECHHUEM >KUPHOCTH Moioka (r = 0,8251, p =
0,04) [3]. Hpyroii skcriepuMeHT ObLT TMOCBSIIEH BO3JCHCTBUIO PA3IUYHBIX 103 ICTPOTCHOB W3
KOPOBBETO MOJIOKa Ha YPOBEHb TOPMOHOB B KPOBM MbIlIei. Mpliiell 000MX MOJOB CIIy4alHBIM
o0pa3oM pasfenuiu Ha 3 3KCIepUMEHTalbHbIE Tpymmbl (n= 6) U KoHTpodbHYI0 (n=12). IlepBas
JKCIIEpUMEHTAabHAs TPYIIa Moiydana 4 MiI/CyT MOJIOKa OT OepeMEHHOM KOPOBBI C HATYypPalbHBIM
actpoHoM (E1) u 17B-actpaaunonom (E2) B konuentpamusx 0,093 u 0,065 Hr/mMi1, COOTBETCTBEHHO.
BTropas skcnepumenTanbpHas rpyIina mojgydaia 4 Mi/CyT MOJIOKa B TedeHUe § JHEH ¢ 100aBICHHEM
10 ar/mn E1 u E2. Tpetss - 4 miu/cyT monoka, comepkamero mo 100 mr/mn El u E2.
KonTponbHast rpymnma He moiiydajga MOJOKa. Pe3ynbTarsl UCCIIEIOBaHMs TOKa3alld, 4To
noTpe0IeHne KaKk HaTUBHOTO MOJIOKa OT OEPEeMEHHBIX KOPOB, TaK M MOJOKa ¢ nobamieHuem 10
ur/mn E1 u E2, ne Bnusuio Ha ypoBHu El u E2 B mmazme xpoBu y oboux mosoB. OTmeuancs
MOBBIIIEHHBI YPOBEHB 3CTPOT€HOB B IIa3Me KPOBU y OOOMX TOJIOB, YBEIUYCHHUE MACChl MAaTKU Y
CaMOK M CHIDKCHHME YpPOBHS TECTOCTEpOHA B IJIa3ME€ y CaMILOB U3 TPETbEH TIPYMIIbI, OIHAKO
KOHIIEHTPAllMU B TpEThell Tpymme MpeBblain (U3MOIOTHUYECKUE KOHIIEHTPAIUU SCTPOreHOB
Mousioka B 1000 pa3, uyTo KpaiiHe MajJOBEpPOSITHO HAWTH TaKUE KOHIICHTPAIMH B KOPOBHEM MOJIOKE
[4]. Pag paGoT moOCBAIEH BIMSHHUIO THUIAa KOpMa Ha XUMHYECKHH COCTaB MOJIOKAa. Tak, aBTOPHI
HaOJI0/1al 3HAUUTENbHBIE PA3IW4YUs B (UTOXMMHYECKOM Mpoduiae MOJOKa: KOHLEHTPALUs
Jan3enHa, TCHUCTEWHA, U allMreHnHa Oblia BBIIIE B 00pa3ax ChIpOro HaTUBHOTO MOJIOKA KOPOB,
MOJTy4YaBIINX B KAadyecTBE KOpMa KIIEBEP, Y€M B MOJIOKE KOpPOB, BCKAapPMJIMBAEMBIX CMEIIAHHBIM
parMoOHOM/ WK
TpaBoii [5].
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Jli OLIEHKU BO3MOJKHOTO BJIMSIHUS TEPMHMUYECKON OOpabOTKM M CKBAIllMBAHWE MOJIOKA Ha
KOHIICHTPAIIUIO 3CTPOTEHOB, SNOj M COABTOPHI C MOMOIIBIO KOMMepueckux HabopoB st ELISA
u3Mepsiu kKoHuentpauuu E1 u E2 B o0pa3max Mosoka, nmpeasaputenbHo HarpeTsix 10 70 u 95 °© C
B TeueHue 5 MuHyT. KpoMe Toro, 3T mokaszarenu OonpeAessuIuch B TEX e 00paslax MOJIOKa yepes
2 AHsI CaMOTIPOU3BOJILHOTO CKUCAHUs MPU KOMHATHOW TeMIiepaType, U 3TH 00pa3iibl CPaBHUBAIKCH
c ypoBusimu E1 u E2 B cbipom, HeoOpaboTanHoM Monoke. Konnentpanuu E1 B HeoOpaboTaHHOM 1
nepepaboTaHHOM MOJIOKe (MOJIOKO, Harpetoe 10 70 u 95°C, u mpocToKBaIa) COCTaBIsLIN (CpeaHee
+ craHgapTHas ommoOka) 47,25 + 4,16, 44,84 + 3,47, 41,00 £ 4,55 u 44,92 + 3,91 nr/mn
cootBeTcTBeHHO. KoHmeHTpamu E2 B Tex jxe oOpasiax mojoka coctaisumm 36,11 £ 10,01, 32,46 +
9,88, 31,78 £ 9,56 u 31,43 £ 8,00 nr/Mmi COOTBETCTBEHHO. TakuM 00pa3oM, KOHIICHTPAIUU
ACTPOTEHOB HHU B TEPMHUYECKH 00paOOTaHHOM MOJIOKE HH B ()€pPMEHTHPOBAHHOM, CYIIECTBEHHO HE
OTJIMYAIUCH OT TAKOBBIX B UCXOJITHOM ChIpbE [6].

B cBsi3u ¢ 3THM, KpaiiHe BaXKHO pa3padaThiBaTh MHHOBAIMOHHBIC aHATUTHUYECKUE CHCTEMBI,
KOTOpBIE TMO3BOJIIIOT MPOBEPATH IIUPOKHUI CIEKTP MATPHUI[ M TMOJy4aTh OBICTPHIE W HAICIKHBIC
pe3ynbTaThl [7]. Zutz 1 COaBTOPHI MPEIIOKUIA MOEIb TPUOKOBOTO OHOCEHCOpa Ui ONpeIeICHUS
aKTUBHOCTH JCTpOreHa B o0pas3lax, MOJY4YEHHBIX OT KOpPOB, W TIPOBEPWIN KIMHUYECKYIO
MMPUMEHUMOCTh METOJa I JUarHocTuku OepemeHHoctn Ha 140 koObutax m 120 xopoBax. B
KauecTBe OMOCeHCOpa MCIOJIb30BaIM TeHETUYECKH MOAU(UIIMPOBAHHBINA IITAMM HUTYATOTO rpubda
Aspergillus nidulans, conmepxaniuii pemnenTop SCTPOreHa ueloBeka anb(a M 30HY, B KOTOPOU
JKCIIpeccHsl TeHa [-rajakTo3uaasbl KOHTPOJIMPYETCS SCTPOr€H-UyBCTBUTEIBHBIM 3JIEMEHTOM.
PesynbraThl, NOJIy4YEHHBIE C TOMOLIbI0 OHOCEHCOpa, OBUIM COMOCTaBHMBI C TaKOBBIMH,
MOJTy4YeHHbBIMH UMMYHO(pepMeHTHbIM aHanu3zoM (MDA). B ornuuue ot UDA, npenBaputensHOM
00paboTKK 00pa3IoB MyTeM XMMHYECKON SKcTpakuuu He TpeboBanock. [lns 17B-actpaauona
OnoceHcop TMoKaszan mpenen oOHapyxkeHus 1 ur/m [8].  [lpyroii Meton, OCHOBaHHBIA Ha
KUAKO(PA3HOW MHUKPOIKCTPAKIMU W3 TOJNBIX BOJIOKOH, OBUT pa3paboTaH A JKCTPaKIHH
BBIOpAHHBIX 3CTPOTCHHBIX COEIMHEHUH U3 IEJIbBHOTO KOPOBBETO M HHU3KOKHUPHOIO MOJIOKA H
LEIbHOT0 HaTypanbHOro forypra. [locie npo6onoAroToBku 00pa3ioB ¢ UCHOIb30BAaHUEM peareHTa
N, O-Ouc-(TpuMeTHIICHIII)-TpUdTOpAIIETAMIIa, OHA OBUTH TPOAHATH3UPOBAHBI C TIOMOIIBIO
ra3oBoil Xxpomarorpauu-TaHIEMHOM Macc-CIIEKTPOMETPHUHU. OTHOcUTENbHOE CTaHJApTHOE
otkionenue (RSD) nns BHyTpUAHEBHOW M MEXCYTOUYHOM TOYHOCTH ILJIOUIA/IeH MUKOB HAXOAMUIHChH
B muanazone 0,65-9,69 u 1,00-11,47%, coorBercTBeHHO. KondduimeHnTsl ompeneneHus ObUIH
BbIe 0,991 ans kanuOPOBOYHBIX KPUBBIX METO/IA, B TO BPEMsI KaK 3HAUCHUS Tpe/esia Onpe/eIeHus
(LOD) u npenena xonuuectBenHoro omnpeneienus (LOQ) BappupoBanu mexay 0,06-2,55 u 0,16—
6,11 w™Mkr/m gns uenpHOro KopoBkero Mosoka, 0,04-1,70 u 0,11-4,86 wMkr/n jans
oryo6e3xkupeHHoro ko3pero Monoka u 0,07-3,73 u 0,23-9,81 MKr/n 115 HaTypanbHOTO HOTYpTAa,
COOTBETCTBEHHO. [loKa3aTenu TOYHOCTh U MPEHU3NOHHOCTh METO/Ia HAXOAWIUCH B JUana3one 84 -
119% u 3nauenust RSD nmxe 20% [9].

Omnwmcan mpocToi, OBICTPBI M BOCIPOM3BOAMMBIA METOJI OJHOBPEMEHHOTO OIPEEICHUS
MPUPOJHBIX 3CTPOr€HOB W MMKOICTPOTCHOB (JaKTOHOB PE30PLMIOBOM KHCIOTHI) B MOJIOKE C
MIOMOIIIBI0  CBEPXBBICOKOIPOM3BOIUTEILHON KHJIKOCTHOM XpoMaTorpaduu B COYETAaHHH C
TPEXKBAIPYIOIbHOM TAHIAEMHOW MAaCC-CIIEKTPOMETPUEH C JJIEKTPOPACHbUICHUEM M HOHU3ALUEH
(UHPLC/ESI-MS/MS). DKCTpakLMIO TPOBOAWIN METOAOM TBEpAO(a3HON IKCTPAKIMH C
WCIOJIb30BaHUEM TpaUTUPOBAHHON Ca)XM B KauecTBE TBEpAOro copOeHTa. lcmonb3oBaHue
TEXHUYECKOTO YTJIepoja IMO3BOJIsIEeT M30ekKaTh MpPeIBAPUTEIBLHON 00paboTKU TPOO, a AKCTPAKIIHS
MIPOBOJIUTCS ITyTEM pa30aBiieHus MpoOd MoIoKa BOAON. 3HaUYeHHs KO3 (HUIIMEHTA KOPPEISITUN OBLITH
noy4yeHsl B auanazone ot 0,9991 nmo 1, ¢ xopomum usBneuenuem (67-107% Ha camMOoM HU3KOM
ypOBHE 100aBOK), MOBTOpsieMOocThIO (4,8-16,8%) 1 BoctponsBogumocTsio (3,2-16,3%). bonee Toro,
OYCHb HU3KUHA MATPUYHBIA YPPEKT HAOIIOJANCSA KaK AJS SCTPOTE€HOB, TaK U JJII MHKOICTPOTEHOB
[10]. Takxe psaa aBTOPOB pazpadoTan MOJEKYJISIPHO-UMIIPUHTHPOBAHHBIE TTOJIMMEPHI, COYETAIOIIIE
TEXHUKY TOBEPXHOCTHOTO MOJICKYJSPHOTO MMIIPUHTHHTA W MAarHUTHYIO CeMapario JJis
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pasnmenenus u omnpexaenenus 17B-actpammona  (E2) wu3 wmomoka. B mpomecce cuHTE3a
AKpUWJIOWJIXJIOPU ~ HCIIOJNB30BAJICA NJIsi CO3/IaHMsI ABOMHBIX CBsizel Ha HaHoudactuiax Fe304 u
OJTHOBPEMEHHO CITYXKWJI COPYHKIIMOHATBHBIM MOHOMEPOM, B3aHMMOJCHCTBYIONIUM C aKPUIAMUIOM.
[Tony4yeHHbIe HAHOMATEPHUAIIBI TTOKA3aTU BBICOKYIO aJICOPOIIMOHHYIO CIIOCOOHOCTH, OBICTPOE BpEeMs
yCTaHOBJICHHs paBHOBecHsl 10 MUH U yJOBIETBOPUTEIbHYIO CEIEKTUBHOCTh B OTHOIICHUH 1I€TICBOM
Mosekynsl [11].

Takum  oOpa3om, HeEOOXOAMMBI JajbHEHIINE HWCCIENOBaHUS s ONpeesIeHus
KOHIIEHTPALMU 3CTPOre€HOB B MOJIOKE C Pa3HbIM COJEP)KaHUEM >KHUpa JUIsl KOJTMYECTBEHHOUW OLIEHKH
MOTEHLIMAJIbHOW MaTO(U3HOIOTHUECKOH PO U IS MOCIEAYIOIIEro HOPMHPOBAHUS ATHUX
MOKa3aTeyei.
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YK 579.63 .
NHTEHCUDPUKALIUA PABOTBI OYUCTHBIX COOPYKEHUU
MACONEPEPABATBIBAIOIIUX ITPOU3BOACTB

A. 1O. Kopuaruna, JI. B. bpeiaauna
Boponexckuii rocy1apCTBEHHBIN JIECOTEXHUUECKUN YHUBEpcUTeT UMeHH ['.D. Mopo3osa,
r. Boponex, Poccus

B c¢Bs131 ¢ pocTOM cripoca Ha )KHBOTHOBOTYECKYIO TIPOTYKIHIO, YBEINIHBACTCS HAKOTUICHNE
OpPraHMYECKUX OTXOO0B, 00pa3yIonuxcs Ipu yooe, 4To co37aeT yrpo3y i OKpY Karoule cpebl.

B npomnecce nmpousBoacTBa Msica M MSCHBIX H3JEIMNA KUIKUE OTXOAbI 00pa3yroTcs: MpH
pasrpysKke ’KHBOTHBIX ¢ TPAHCHIOPTHBIX CPEJCTB U COAEPKAHUM MX Ha cKOoToOa3ax, B MecTax 3a0os,
MIpH Bapke, MOTPOIICHUH, TPOMBIBKE BHYTPEHHOCTEH, MOHKE U 1e3UH(EKIINN pabounX MOMEIICHHMA
YW WHBEHTaps, NPU MBIThE Msca Mepea oO0paOOTKOW, KOHCEPBUPOBAHWH, 3aMOPAKUBAHUU, MPH
BBIpPAOOTKE KOJI0AC M KOITYEHOCTEH.

[TorpebnsieMass B MPOU3BOACTBEHHOM IMIpOIlECcCe BOJA 3arpsi3HSETCS OENIKOBO-KUPOBBIMHU
KOMIIOHEHTaMH >KUBOTHOTO NMPOUCXOXKICHHUS (>KHUPOM, KPOBBIO, KAHBITOH, BOJIOCOM).

CrouHple BOIBI MSCHOW MPOMBIIUICHHOCTH OBICTPO 3arHUBAlOT M TPHOOPETAIOT
THWJIOCTHBIH 3amaX, UX 0COOCHHOCTRIO SIBIISICTCSl HAIMYNE OaKTepUATBHOTO 3arps3HeHus [ 1].

Hx cOpoc, HECMOTpsl Ha MPEIBAPUTEIbHYIO OYUCTKY, B TOPOACKHE OYHCTHBIE COOPYKEHHUS
CO3/1a€T JOTMOJHUTENbHYIO Harpy3Ky Ha OMOIIEHO3 aKTUBHOTO uia. [ 3pPpeKkTUBHOrO pasznokeHus
TaKUX COEAMHEHUH HE0O0XOAMMa BBICOKAsl CKOPOCTh a’pallli, TaK KaK B COCTaBE aKTHBHOIO HJIa
npeobnagaloT a’poOHble MUKPOOpPraHW3Mbl. HO dYacTo B peanbHBIX YCIOBUSX, BPEMEHH Ha
OKHCJICHHE 3TUX BEIECTB MUKPOOHBIMU COOOIIECTBAMH HEJOCTATOYHO, M B CTOKE HAKAIJIUBAIOTCS
JETKOOKUCIISIEMbIE  OPraHWYEeCKHe BEIIeCTBa. JTOT JAucOamaHC MEXIy MOCTYNAIOUMMU
OpPraHUYECKUMH BEIECTBAMU M OKUCIEHHBIMH MHUKPOOMOTOM aKTUBHOIO HJIa MPUBOIUT K POCTY
HUTYATHIX OAKTEPUA, SIBISIONINXCS OJHOM M3 MPUYNH BCITyXaHHs aKTHBHOTO uia [2].

CHmKeHne KOHIICHTPALMH MOCTYTAIOUINX BEUIECTB CTOYHBIX BOJ MsCONEpepadaThIBAIOIINX
MPEINPUATHIA MO3BOJIUT PETYIUPOBATh TOT AWUCOANaHC. A YYHUTBHIBas MMOCTOSHHOE Y)KECTOUYCHHE
TpeOOBaHMI K COpachIBaéMbIM CTOKaM B TOPOJICKYIO KaHAJIM3AIlMI0, POCT Tapu(poOB 3a OYHUCTKY,
BHEJpPEHHE pecypcocOeperaonieii TeXHOJOTUH, CHUXKAIOMIEH MCXOJHYI  KOHLEHTPALHUIO
3arpsI3HSAIOIIMX BEIIECTB COKA, MO3BOJUT aKTUBUPOBATH Carpo(UTHYI0 MUKpOdopy OuoleHo3a
aKTUBHOTO Wja. JTO OyJeT CIMOCOOCTBOBATH YNYUIICHHIO KAaueCTBAa OYHCTKM CTOYHBIX BOJ U
MUHUMU3ALMN HArPy3KU Ha BOJHBIE SKOCUCTEMHI [3].

OOIIEeN3BECTHO, YTO COAEPKUMOE JKENYIOYHO-KHUIIIEYHOTO TpPaKTa YOOMHBIX KUBOTHBIX
CMBIBAETCSl B KaHAJIM3AIMIO BMECTE C IPYTUMU CTOKaMH. B CBsI3U ¢ BBIIIEU3I0KEHHBIM, MpeIaraeTcs
CHU3UTH KOHICHTPALMIO 3arps3HSIONIMX BELIECTB, MOCTYMAOMINX Ha OYHCTKY 3a cueT (hepMEHTAINN
MHUKPOOMOMOM KHINIEYHHKA YOOMHBIX >KHBOTHBIX MAJIOLEHHOTO M HEMHIIEBOTO CHIPhS. DTO CO3IACT
ONaronpHATHBIE YCIOBHUS UL JKH3HENEATENFHOCTH CarpoPUTHOM MHUKpO(IOpHl aKTHBHOTO WIIA,
MOBBICUT €€ (DEPMEHTATUBHYIO AKTUBHOCTb 3a CYET YMEHBIICHUS KOHILIEHTPALMU 3arpsA3HSIOMINX
BEIIECTB, IOCTYMAIOUIMX HA OYHCTKY M TIO3BOJIMT AQHTAarOHUCTUYECKU BBITECHUTh HUTYAThHIE
OaxTepun [4].

[IpennoxxeHO MCHONB30BaHUE H3MEIBUEHHOTO MAJOLIEHHOTO ChIPbS K.p.C., COJEpPIKAIIETOo
00JIbIIIOE KOJTMYECTBO Oelika, HO HE MMEIOIUX OOJBIIOr0 TEXHOJOTHYECKOTO 3HAYEHHSI, KOTOPOe
nojBepraercs (EpMEHTATMBHOMY THIpOJNM3y B TeueHHe 7 aAHed npu ruapomonyie 1:1 ¢
n00aBlIeHUEM  KOHCOpIIMyMa MHKPOOPTaHU3MOB  JKEIYJOYHO-KHIIEYHOTO TpakTa CBUHEH
(Tabmuua 1) npu Temneparype 40+2 °C s momyuenns kopMoBoit 106aBku [5].

Taoaunua 1
CoctaB HOpMO(JIOPbI KHIIIEYHHKA CBHHEH
Ne HaumeHoBaHMEe MUKPOOPTAHU3MOB bynkuus
1 | Jlakrobaktepuu (Lactobacillus) BBIICIISIOT AaMIJIOJIMTHISCKHIE (PEepMEHTHI
2 | budpunobakrepun (Bifidobacterium) BBIJICIISIOT AaMIUIOIMTHIECKIE (PepMEHTHI
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3 | BI'KII(Escherichia) BBUICTISIOT MPOTEOIUTHYSCKUE (DePMEHTBI
4 | Durepoxokku (Enterococcus spp.) BBLIENISAIOT AMUJIOJIUTHYCCKHE (EPMEHTBI
5 | Cradunoxokku (Staphylococcus BBIICJISIIOT MPOTEOIUTHUCCKUE (hePMEHThI
saprohyticus, Staphylococcus epidermidis)
6 | Hpoxoku (Candida spp.) CO3/IaI0T aHa3POOHBIC YCIOBUS, IPUBOISIINE K
YBEIUUCHHIO CKOPOCTH (pepMeHTAINU
Taoanua 2
BinsiHue KOHIEHTPAMU MUKPO(I0OPHI )KKT CBUHEH Ha CTeNeHb rHApPOoJn3a
1 cyTkn 3 cyTkn 7 cyTKH
Beaok, mr/ma | beaok, mr/ma | besiok, Mmr/mi | Crenennb
ruapon3a, %
KonTtpouns (6e3 nobasnenus 0,14 1,0 10,0 19
KOHCOpITUyMa
MHUKPOOPTaHU3MOB)
3% 4,0 8,9 12,5 53,7
4% 3,7 10,7 18,0 72,0
5% 4,8 12,5 22,0 77,1
6% 4,7 11,7 19,0 74,3

depmMeHTaTHBHOE pa3iIoKeHHE OMOJIOTHYECKUX OTXOJIOB MPEBPANIAET UX B IIEHHBIH U JIETKO
yCBaMBAaE€MbId KOPM, UYTO MO3BOJSET BKIIOYATh (DEPMEHTHUPOBAHHbBIC OMOJIOIMYECKHE OTXOJbI B
palMoH NHUTAaHWSA JKUBOTHBIX. lcciemoBaHMs MOKa3aiM, 4TO TNPH IEpepadoTKe OTXOJO0B K.p.C.
HauOonpIIasg creneHb ruaponusa — 77,1% jgocTuraercss NpU  KOHLEHTpPAlMM BHOCHMBIX
MUKpOOpranu3mMoB 5% k Macce cbipbs (Tabmuna 2).

Takum o6pa3omM, rayOokasi mepepaboTKa MOOOYHOTO MSCHOTO MaTepHala CHocoOHa
YMEHBIIUTh MPUMEPHO Ha 25% cOpOCHI B TOPOJCKYIO CUCTEMY KaHAJIM3AIUH, MO3BOJISI CHUXKATh
Harpy3ky Ha OWOLIEHO3 AaKTMBHOTO Wjia ¥ OOeCe4yuT TMOBBIMECHHE S(PPEKTHUBHOCTH
YKUBOTHOBOIYECKUX MPEATPHUATHN 32 CUET U3TOTOBJICHUS TOTIOJIHUTEIFHON POy KITHH.

Paboma evinonnena npu gunarcosotl noodepicke PODU 6 pamkax pearuzayuu npoekma
20-34-90126 «Onmumuzayus OUOYEHO3A AKMUBHO20 UNA 20POOCKUX OUUCHHBIX COOPYICEHUIL,
Ne 0ozosopa 20-34-90126\20.
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VIIK 664.66
WHHOBAIIMOHHBIE MMOAXO/IbI ITPH UCITOJIb30BAHUN BO3BPATHBIX
OTXO/I0B XJIEBOIEKAPHOTI'O ITPOU3BO/ICTBA B TEXHOJIOT U
TACTULISAATOB

JI. H. KpukyHosa, E. B. /IlyObununa
Bcepoccutickuii Hay4YHO-MCCIIeI0BATEILCKHI HHCTUTYT IMTMBOBAPEHHOM, 0€3aIKOTOJILHOM
Y BUHOJEJIBYECKOW MPOMBIIUIEHHOCTH, T. MockBa, Poccus

BozBpaTHble 0TX0/bI XJ1€00IEKapHOTO MPOU3BOJICTBA - ATO HE TOJBKO Opak, oOpa3yromuiics
IIpY U3rOTOBJIEHUHU XJ1€0a, HO U HENPOAaHHAsI MPOAYKIHS, KOTOPYIO BO3BPAILIAIOT IPOU3BOIUTEINIO.
B Poccuiickoii @enepanun 10 BO3BpallaeMoi Ha XJeOomeKapHbIe MPEANPHUATUS MPOIYKIHU
coctaBisieT okojo 10 %, a B oTaenbHble mepuoasl Moxer gocturath 20-25 % [1]. Takas xe
mpo0GyieMa CyIIeCTByeT BO MHOTHX €BPOIMEHUCKHUX CTpaHaX.

Cnenuamucramu BHUUIIBuBII pa3paboTana TeXHOJOTHS AUCTHIUIATOB M3 BO3BPATHBIX
OTXOJOB XJICOOMEKApHOTO TPOM3BOACTBA, KOTOpas BKIIOYaeT B ceOs TpeOOBaHHS K CBIPHIO
(Mcmonb30BaHUE TIICHUYHOTO Xjieba WM CMECH MIICHWYHOTO W PIKaHO-TIIICHHYHOTO XJieha),
TEXHOJIOTMYECKHE PEXUMBI MOATOTOBKH €ro K AUCTUUISILIMYA Ha CTaIUAX MOJyUYEHHUsI 0CaXapeHHOro
Cyclla U ero cOpakuBaHUs, CIOCOOBI M PEKUMHBIC MapaMeTpbl nuctwunsinuu [2, 3]. HoBusna
TEXHUYECKUX PEIICHHH, TOJ0KEHHBIX B OCHOBY pa3pab0TaHHOW TEXHOJOTHH, 3amuiieHa [latentom
PD [4].

[Tpy IUCTUILIAIIMKM KPOME OCHOBHOTO MPOJYKTa — JUCTHIUISTA, BBIACISIOTCS TOJOBHAS H
XBOCTOBas (hpakuuu, a Takxke B KyOe OcTaeTcsl HeleTyyas 4acTb cOpOXKEHHOro cycina — Oapia,
KOJMYECTBO KOTOPOM COCTaBISET, O HAIUM JaHHBIM, 10 70-80 % OT Macchl COPOXKEHHOTO Cyca.
[ToaTomy wu3ydeHne OHMOXMMHUYECKOTO COCTaBa OapAbl W OMNpEIeNCHHWE HampaBiIeHU e¢
WCIOJIb30BaHUsI HECOMHEHHO SBJISIETCSl aKTyallbHbIM, TaK KaK IO3BOJMT HE TOJBKO IOBBICUTH
peHTabeIbHOCTh Pa3pabOTaHHON TEXHOJOTUHU, HO M PEIIMTh HKOJIOTMYeCKHe MpOoOJIEMbl TaHHOTO
MIPOU3BO/ICTBA.

HezaBucumo oT conepskaHusi OTAEIbHBIX KOMIIOHEHTOB, COCTaB U COJAEPKAHHME KOTOPBIX
3aBUCHT OT UCXOJHOTO OMOXUMHUYECKOTO COCTaBa CHIPhs, CIIOCOO0B M PEKUMHBIX MAPaMETPOB €T0
MOATOTOBKH K AMCTUJUIAIIMU, Oapja MPEICTaBiIsieT cOOOW CIOXKHYIO MOJUAUCIICPCHYIO CHCTEMY,
COCTOSIIIIYI0 W3 B3BEUICHHBIX YACTHI[ M PACTBOPEHHBIX B Heil BemecTB. OCHOBHBIM IICHHBIM
KOMITOHEHTOM Oap/ipl, 00pa3yrolieiicss mpy MPOU3BOJICTBE MUIIIEBOTO 3TUIIOBOTO CIUPTA SIBISETCS
chIpoii mporenH. [Ipobremam yTUIH3aIMK MOCIECIUPTOBON OapAbl MOCBSIIEHB MHOTOYHCICHHBIC
ucciaenaoBaTeibckue  pabotel  [5-8]. CmemyeT y4yuThIBaTH, YTO, TNPOLECC TUCTUIUISIIIN
MPUHLMIIUATIBHO OTJIMYACTCSI OT PEKTH(PHUKAIUU, YTO MOXKET OTPa3UThCsl Ha OMOXUMHUYECKOM
cocraBe Oapapl. Jlo Hacrosimero BpeMEHHM pabdoOT B JaHHOM HampaBJieHWd B Poccuiickoi
®denepanuu 1 3a pyoexoM He IPOBOIUIOCE.

B kadecTBe 00BEKTOB UCCIEIOBAHMS B pa0OTE UCIIOIBL30BaHBI 00PA3IIbl Oap/Ibl, TOTYyUYECHHOM
OpU  JUCTWUIAIUN COpPOXKEHHOro cycila M3 THiIeHuyHoro xiyeba (oOpasubl 1, 2) um cmecu
MIIIEHUYHOTO U PYKaHO-MIIIEHUYHOTo Xxj1eba B cooTHomeHuu 2:1 (obpasusl 3, 4). [nsa cOpaxkuBaHus
WCIIOJIb30BaJIU CIIUPTOBBIE JPOXOKU B BHJIE MPENapaToB aKTUBHBIX cyxux apoxokei (ACJ) — pacer
Turbo 24 (o6pasusr 1, 3) u Fermiol (oOpa3ust 2, 4). AHanu3y nojBepraiud UCXOAHYIO Oapay, a
TaKKe TBEPAYIO M KHUIKYI0 (Gpakiuuu mociie e€ pasleleHHus METOIOM YibTpaduiabTpaluud Ha
MeMOpaHHOM (HUIIBTPE.

OOBEKTBl HUCCIICIOBaHMS OICHWBAIM TIO0 COACPXKAHHWIO oOO0mero Oenka, MacCOBOU
KOHIEHTPAallMd AaMHMHHOTO a30Ta, AaKTUBHOW KHCJIOTHOCTH, KAdeCTBEHHOMY COCTaBy H
KOHIIEHTPAllMd aMHHOKHCIIOT, OPTaHMYECKUX KHUCIOT U MUHEPATbHBIX BEIIECTB (KATHOHOB) C
KCIIO0JIb30BAaHUEM COBPEMEHHBIX CTAH/IAPTU3UPOBAHHBIX METOIUK.
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YcTaHoBIEHO, YTO B COCTaBe Oapibl COAEpPIKAHUE CHIPOTO MPOTEUHBI COCTABIsIO OT 3,93
/100 cM’ 10 4,54 /100 cM’ B 3aBHCHMOCTH OT BHIA HCIIOIB3YEMOTO CHIPbS M PACHI APOAKEHL.
MaxkcumanbHOe COAep)KaHUE ChIPOro MPOTeHHA ObLIO BBISBIEHO B 00pasue 3, MOJXYYEHHOM IpU
nepepaboTKe CMeCH MIIEHUYHOTO U PrKaHO-MIIEHUYHOro Xjieba ¢ ucnoyib3oBaHueM pacsl Turbo 24.
[IpeumymiectBoM Oapabl, MOTyYaeMOW MPU MPOU3BOJCTBE MUCTHILISATA U3 BO3BPATHBIX OTXOJOB
XJIeOOTEeKapHOTO MPOM3BOJACTBA, SBISAETCS HU3KOE COACPKAHME HEKPaXMAalIbHBIX MOJIMCAXapUIOB
110 CPaBHEHUIO CO CIUPTOBON Oap/I0i, UYTO CHUKAET IIEHHOCTh MOCIEHEH.

Teepnas ¢pakmus npoaHATM3UPOBAHHBIX OO0pPA3IOB MpEACTaBiIsiIa COO0W MPOAYKT C
BII@XXHOCTBIO 52,5-64,2 % u coxepkanuem Oenka 32,6-36,7 % B mepecdeTre Ha CyxXo€ BEIIECTBO.
BrIsiBIIeHO, UTO HE3aBHCUMO OT OMOXMMHYECKOTO COCTaBa MCXOJHOTO CHIPBSl B 00pasliax TBEPIOU
(a3l Oap Bl IPH UCITOJIB30BaHUU Apoxokel Turbo 24 comepikutcs 0oJbIne OEITKOBOIO KOMITOHEHTA
B cpenHeM Ha 5-10 %.

Ananu3 kuakod (pakmum, mpencTaBieHHbIH B Tabmume 1, mokasan, dYro Ha eé
OMOXMMHUYECKHUI COCTaB OKA3bIBAET 3HAYMTENIbHOE BIMSIHHE KaK BHUJ ChIPbs, TaK U HCIOJb3yeMas
paca IpOoxKe.

Taoauna 1

OcHoOBHBbIEC OHOXMMHUYECKHE TOKA3ATeIH KUAKON Pppakunu 0apabl

IToxka3zaTenn Oobpazen 1 Oopazen 2 Oopa3zen 3 Oobpazen 4
Cyxue BeniecTBa, % 5,20 5,35 5,28 4,98
AKTUBHas KHCIIOTHOCTh, pH 4,36 4,16 4,25 3,93
AMUHHBII a30T, MI/IM° 179 210 126 134
Cymma cBOOOTHBIX aMUHOKHUCIIOT,

MI‘/,Z[M3, B TOM YHCIIC: 574 465 702 553
- TIIyTaAMUHOBAsI KMCJIOTA 65 31 75 42
- CepUH 52 44 68 68
- TPEOHUH 58 26 82 54
- aJJaHUH 101 76 119 89
Cymma cBOOOIHBIX

OpraHUYeCKHUX KUCIOT, /oM, B

TOM YHCJIC: 4,1 32 6,0 5,4
- SIHTapHas KUCI0Ta 1,3 0,9 1,3 1,1
- MOJIOYHAs KUCIIOTa 1,4 1,1 33 2,9
CyMMa KaTHOHOB, MI/IM°, B TOM

qHCIIe: 2552 2517 2825 2745
-Na’ 1650 1731 1993 1738
-NH," 53 68 60 67
-K' 443 398 479 621

He BbIsIBIIEHO BIMSHUS BUAA CBIPS U Pachl IPOACOKEH HA KOHLIEHTPALMIO CyXHUX BELIECTB U
aKTHUBHYIO KHCIOTHOCTH KUAKON (pakuuu 6apabl. Y CTaHOBIIEHO, YTO CO/IEPKaHNUEe aMUHHOTO a30Ta
B o0Opasiax, MOJYYEHHbIX C HCIHOJb30BaHHWEM MIIeHH4HOro xjieba Beime Ha 30-35 % uem B
oOpa3lax M3 CMeCH MIIEHUYHOTO U pKaHO-MIIEHMYHOro xJjeba. Hampotus, cymmapHas
KOHIIEHTpallMsl CBOOOJHBIX AMHHOKHCIOT OKa3ajach BBINIE NpPU HCIOIB30BAHUM CMECH, YTO
CBA3aHO C OWOXMMHUYECKMM COCTAaBOM HCXOJHOTO ChIpbs (pkaHoro xjeba). BeisgBieHna
CYILLIECTBEHHAs] pa3HMIIA KaK MO CyMMapHON KOHIIEHTpAIMH CBOOOJHBIX aMHUHOKHUCIOT, TaK IO
COJICPKAHUIO OTJEIBHBIX BEIIECTB 3TOM I'PYIIILI. Y CTAaHOBJICHO NMPEUMYIIECTBO Aposxokei Turbo 24
[0 HAKOIJICHHIO CBOOOJHBIX aMUHOKHUCIOT. Coaep)kaHue TpPEOHMHAa — MPEAIIeCTBEHHUKA
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mponaHoya, Hanboliee IEHHOTO KOMIIOHEHTa W3 BBICIIMX CIHPTOB, B 00paslax, MOJyYeHHBIX C
ucnoibp3oBanueM pacsl Turbo 24 B 1,5-2,0 pa3a Bblle, 4eM NP UCHOIB30BaHUH packl Fermiol.

AHanu3 colepikaHus CBOJHBIX OPraHMYECKHX KHUCIOT B oOpasuax Oapibl Mmokaszal, 4To
HauOoJbIlIee BIMSHUE HA HETO OKa3blBaeT BHJ HCIOJB3yeMOTO CBIPhbS, & HE paca IPOIKIKEH.
OTmedeHa BBICOKAs KOHIIEHTpAllMs SHTApHOM KHUCIOTHI B oOpa3uax Oapasl. M3BecTHO, YTO
SIHTapHas KUCJIOTa B OMPECNIEHHBIX KOHICHTPAILUSAX MOXET SIBISITHCS aKTUBATOPOM (PEPMEHTOB
ocaxapuBarouiero aercteus [9].

W3yyeHne MuHEpaIbHOrO cocTaBa OOpas3loB Oapapl MOKa3ano, YTO B MaKCHMaJbHOM
KOHIIGHTPAIIMH B HUX COIEPYKATHCh KaTHOHBI Na', 4TO CBA3aHO C BHECEHHEM IOBAPEHHOH CONU B
penentypy xneda. Kpome Toro, nccienoannsie o0pasisl copepxanu noasl NH, u K, kotopsie,
KaK TPaBUJIO, SBIISIOTCS UHTPEANCHTAMU aKTHBATOPOB OPOKEHUSI.

Pe3ynbpTaThl OLIEHKM OMOXMMHYECKOTO COCTaBa Oapibl, MOITYYSCHHOW MPH MPOU3BOJACTBE
JTUCTHJUTSITOB M3 BO3BPATHBIX OTXOJOB XJIEOOTIEKAPHOTO MPOU3BOJICTBA U €€ (PpaKIMii TO3BOIMIH
ONPENIETUTh CIEAYIONINE MOTEHI[MAIbHbIE HAPABIECHUS UX UCIIOJIb30BAHUSA:

- TPOU3BOJICTBO BBICOKOOETKOBOTO KOPMOBOIO TMPOAYKTa W3 HCXOMHOW Oapasl 06e3
pasneneHus Ha (ppakiuy;

- IPOU3BOJICTBO MPOAYKTOB MUTAHUS C MOBBILICHHBIM COJIEP’KaHUEM PACTUTEIBHOTO OelKa ¢
MIPUMEHEHHUEM BBICYIIICHHOM TBEPI0H (hpaKinu;

- MIPOU3BOJICTBO AUCTUJUISTOB M3 BO3BPATHBIX OTXOJOB XJIEOOMEKApPHOTO IMPOU3BOACTBA MO
3aMKHYTOMY LIUKJTY C 3aMEHOM YacTH BOJBI KUAKOHN pakiuein 0apapl HA CTaJAUH MOJTYyUYEHHUs CcycJa.
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VJIK 637.344
PA3PABOTKA TEXHOJIOTMYECKNX PEKOMEH/IALINI JIUISI D®PEKTUBHOM
WHAKTUBALIMY TPOTEA3 ITPU MTOJYYEHHUU TUIPOJIM3ATA CHIBOPOTOYHBIX
BEJKOB

E. U. MenbuukoBa, E. B. bormanosa
BopoHexckuii rocy 1apCTBEHHbI YHUBEPCUTET MHKEHEPHBIX TEXHOJIOTUM, . Boponex, Poccust

JlokTpuHa TPOAOBOJILCTBEHHON OezomacHocth P® nmo 2030 roma mnpemycMaTpuBacT
obecrieueHne HACEJICHHWs] KaueCTBEHHOW M 0€30MacHOW MHUIICBOW MPOIYKIMEH Jii aKTUBHOTO H
3mopoBoro obpasza xu3HH. [lpm 3TOM pecypcocOepekeHne, COOMIOACHNE JKOJOTHYECKOU
0€30MaCHOCTH, PAIMOHAIBHOTO HCIOJIb30BAHUS NPHUPOIHBIX PECYPCOB U OXPaHbl OKpY’KaIOIIEeH
Cpellbl B HACTOSIIEE BpeMs SBIAIOTCS NMPUOPUTETHHIMHM HANpPaBICHUSIMU B paMKax pealu3aluu
Kypca Ha yCTOHYMBOE pa3BUTHE POCCUNCKOro rocyaapcraa [1-3].

B pamkax 3TOM mporpamMmel JUisi MOJIOYHOM OTpacid aKTyaJbHbIM SBJISICTCS I1OJHAs
nepepadoTKa MOJIOYHOTO CHIPhS, B TOM YHCIIE MOJIOUYHOM CHIBOPOTKU, 0ObEMBI IOTYyUEHUSI KOTOPO
€XKErOJHO YBEJIMYMBAIOTCS IOCiie BBeACHUS B P® sMOapro Ha MMIIOPT ONpeIeNeHHBIX TPYIII
toBapoB B 2014 r. [4, 5]. Camblil ICHHBIN €€ KOMIIOHEHT — CBIBOPOTOUYHBIE OCJIKH, COJEPIKAIINE BCE
HE3aMEHHMbIE aMHHOKHCIIOTHI, HCIONb3yeMble OpPraHU3MOM JJsi CTPYKTypHOTOo oOMeHa. Mx
NMPUMEHEHUE B MHIIEBBIX TEXHOJOTHUSAX CACPKUBACTCS MOTEHIMAIbHONW aJUIEPreHHOCThIO [6].
ABTopamu pa3zpa0oTaHa TEXHOJOTHS CHIDKEHHS aJUIEPreHHOCTH CBHIBOPOTOYHBIX OEIKOB B
yIbTpadUIbTPAIIMIOHHOM KOHIIEHTPATe MOACHIPHON CHIBOPOTKH MOCPEICTBOM OHMOKATATUTUYECKOM
KOHBEpCHH C TpUMEeHeHueM ¢epMeHTHBIX mpemapatoB Flavorpro 766MDP u Promod 439L. Oto
BBICOKOCIIEM(UYHBIE D3HJ0- M OK30MENTUAA3bl, KOTOpbIE MNPUMEHSIOT A Truaponusza [-
JAKTOTNOOYJIMHA U O-JIAKTOAJbOyMHHAa €  LEJNbI0  TOJNyYeHHUs  JIETKOYCBOSIEMOTO U
TEPMOCTAOMIILHOTO OEJNKOBOTO THIposn3aTa [7]. B kauecTBe HMCXOMHOTO CHIPbS HMCIOJb30BaH
KOHIICHTPAT IOJICKIPHON CHIBOPOTKH, BEIPAOOTAHHBIM HA TPOMBIIIJICHHOW YIbTPapUIbTPAIHOHHON
ycranoBke MMS Swissflow UF ¢ kepamuueckumn memOpanamu (ITAO Monounslii koMOuHAT
«Boponexckuii»), ¢ MaccoBo# aoneit odmero 6enka 3,19 %.

BaxHpIM acnekToM NpHUMEHEHUs OENKOBBIX T'MJIPOJIU3aTOB, MOJYUYEHHBIX C IOMOIIBIO
MPOTEeONIN3a, SBISIETCA pe3epB MM 3amac 0e30MacHOCTH OTHOCHTEIBHO HCIIOJIb30BAaHHBIX
(depmeHTOB. B roTOBOM mpoayKTe colepikaHHWe aKTUBHOTO ()epMEHTa MOJIKHO OBITH OJIM3KUM K
HYJIIO, 9YTO OOBIYHO JOCTHUTaeTCs BBICOKOTEMIIEPATypPHOW TEIIOBOM oOpaborkoit. [lpu sTom oHa
JIOJKHA OKa3bIBaTh MMUHMMAJIBHOE BO3/IEHCTBHE HA KOMIIOHEHTHI MOJYUYEHHOTO THApOIN3aTa U HE
00yCIIOBIMBATh U3MEHEHHE €r0 XUMUYECKOro cocTaBa. [1o3ToMy mpenBapuUTeNbHO pacCYUTHIBAIOT
pe3epB WK 3amnac 0e30MacHOCTH MPOoTeas, M0 KOTOPOMY 3aTeM OMPENESIOT BpeMsl, He00X0IuMoe
JUIsL  YAOBJIETBOPUTENIbHON MX WHAKTUBalUWU. Pacuer 3TOro mnokxasarens OCYLIECTBISUIM IO
J03UPOBKE (PEPMEHTHBIX NpEnapaToB, 3aJaHHOM KPAaTHOCTH CHIKEHHS WX AaKTHBHOCTH U
KOJIMYECTBY OCTATOYHOIO OeJiKa 1Mocjie MHAKTUBALIUU.

N3BecTHO, YTO MAaKCUMAaJIbHOE KOJMYECTBO (PEpMEHTA, IIPU KOTOPOM HE OOHAPYKHBAIOTCS
orpunarensubie 3ppexts! (NOAEL) ne nomxuo npessimath 0,44 en. Hcona (A U)/kr/cytku [8].

Konuentpanus ¢epmentHoro npenapata Flavorpro 766MDP B enununax OHcoHa B Y®-
KOHIIEHTpaTe MOJCBIPHONW CBIBOPOTKM C MaccoBoil nosieid obmero Oenka 3,19 % cocraBisier
940 AU/xr OGenka. CrenosarenbHo, 1000-KpaTHOTO CHH)KEHHSI €ro aKTUBHOCTH Oyjer
HEJOCTaTOYHO Juis oOecriedeHuss OE30MacHOCTH 3J0POBbSI  YENOBEKAa MpH  yHOTpeOJIeHHH
ruaponu3ata B munry. [Ipm 10000-kpaTHOM CHUXEHUW aAKTMBHOCTH (DEPMEHTHOTrO Iperapara
Flavorpro 766MDP pe3seps 6e3onacuHoctu coctaBut: 0,44/0,094 = 4,68.

s depmentHoro npemnapara Promod 439L ncxonHas KOHIEHTpaIus B €IMHUIIAX JHCOHA
B YD-KOHIIEHTpATE TOJICHIPHON CBIBOPOTKH C MacCOBOM Joseit obmero 6enka 3,19 % Haxoautcs B
npenenax 470 AU/xr 6enka. [Tpu 10000-kpaTHOM CHUKEHUU €T0 aKTUBHOCTHU pe3epB 0€30IacHOCTH
cocrasurt: 0,44/0,047 = 9,36.
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HeoOxonuMyto Mpoao/KUTENbHOCTh MHAKTUBALMM MpoTea3 (MUH) Ul JAECATUKPATHOTO
CHIDKCHHUS WX aKTHBHOCTH PAaCcCUUTHIBAIOT 10 popmyre [9]:

_ 10(75-T)/8.31 1()(75-T)/94
t, =1,19-10 1+S-10 ),MHH’ (1)
rae T — teMiieparypa HHakTuBauuy, °C;

S — KoHUeHTpanus cyocTtpara, %o.

Takum o00pazoM, [UIsI UCHOJB3YEMBIX (PEPMEHTHBIX IPENapaToB MPOIOIKUTEILHOCTh
WHAKTUBALIUMU MOCPEICTBOM macrepuzauuu npu ¢ = (80 + 2) °C nias A€CITUKPATHOTO CHIXKEHUS
aKTUBHOCTH COCTaBUT:

_ 1()(75-80)/8.31 1(0(75-80)/94
t, =1,19-10 (1+3,18-10 )21’14 — )

JlokazaHo, 4TO CHUXKeHHE aKTUBHOCTH (hepmeHTOB B 10000 pa3 TpeOyeT HarpeBaHus Ooiee
MIPOJOJKUTEILHOT0, HE MEHEE YeM B 4 pa3a OTHOCUTENBHO AECITUKPATHOTO CHUYKEHUS! aKTUBHOCTH
[9]. Takum oGpazom, 1,14 - 4 = 4,56 MHH DOCTATOYHO ISl YJOBIIETBOPUTEIHHONW WHAKTUBAIIUU
¢depmentHbix mpemnapatoB Promod 439L u Flavorpro 766 MDP.

ITo pe3ynbTaTaM NpOBEJNEHHBIX UCCIIEAOBAHUM PEKOMEHIOBAHO MPOBOJUTH MACTEPU3ALIUIO
THJIPOJIM3aTa ChIBOPOTOUHBIX OenkoB mpu ¢ = (80 + 2) °C c BBIACPKKOH HE MEHEe 5 MUH.
[lonmyuyeHHass muIeBas KOMIIO3ULUS MOXET ObITh NPUMEHEHA MAJs MPOM3BOJCTBA Pa3IUYHBIX
ACCOPTUMEHTHBIX IPYIII MOJIOYHBIX MMPOJYKTOB CO CHUKEHHOH ajlIepreHHOCTHIO.

Paboma ocywecmensnaco 6 pamkax epamma Ilpezudenma P® wna 2020-2021 2e. ons
MONOObIX YYEHbIX — KAHOUOamoe Hayk, coenauienue Ne 075-15-2020-322 (MK-1267.2020.11).
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YK 664:663.052
OCOBEHHOCTHU KAPTO®EJBHOI'O IEKTUHA
N BO3MOXHOCTHU ITIPUMEHEHMSA ET'O B ITPOMBIIIIVIEHHOCTH

IO. E. Munosanosa, 1. C. MuneHTheBa
KeMmepoBckuii rocyiapcTBeHHbINH YHUBEpCUTET, T. KemepoBo, Poccust

B mHacTosmee Bpemsi pacTymuil MpakTHYECKUl HWHTEpec M TiobanmpHas mpobiema
MPOMBIIIJICHHBIX OTXOJIOB MPUBEIH K H3YUYSHHIO PA3IMUHBIX BUAOB CHIPBS JUIS TTOJYYECHUS [IEHHBIX
BEIIECTB, B TOM YHCJIE MEKTHHOBBIX IOJHMCAXapUIOB, OAHUMH W3 KOTOPBIX SBISIOTCS OTXOIbI
kapTodens. /laHHBIH KOPHEIUIO[ MOXKET CTaTh BEChbMa LIEHHBIM CHIPEBBIM HMCTOYHUKOM, TaK Kak
CoJlep’KaHHe JaHHBIX MOJUCaXapuaoB B KapTodene HaXOAUTCS Ha JOCTAaTOYHO BBICOKOM YPOBHE
(xaptrodens moxer coaepxarb oT 0,7 mo 1,1 % mnexkruHoBBIX BemiecTB [1]), mosTOMy H3ydeHHE
0COOCHHOCTEH KapTo(heabHOro MEKTHHA U BO3MOXXHOCTEH MPUMEHEHHUS €T0 B MPOMBIIIIEHHOCTH Ha
JTaHHBI MOMEHT BECbMa aKTyaJIbHO.

[lekTuHBI cofepaTcsi BO MHOTHMX BBICHIMX PACTEHHUSIX U MPEICTaBISIOT COOOM Tpymimy
CJIOKHBIX T'€TEPOIOJINCAXAPUIOB, COCTOALIMX U3 YACTUYHO WUJIM MOJHOCTHIO METOKCHJIMPOBAHHBIX
OCTaTKOB TaJIaKTYpPOHOBOM KHUCIOTHl. OCHOBHBIM KOMIIOHEHTOM BCEX TMEKTHHOB siBisieTcsa D-
raJJakTypOHOBasi KHCJIOTa, TPUCYTCTBYIOLIasi B pacTEHUSIX B TpeX MOJIUMEPHBIX Qopmax:
romoraniaktypoHad (HGA), pamuoranaktypoHan-I (RG-I) u pamuoranakryponas-II (RG-II).
Jlpyrue cTpyKTypHbIE KIacChl HEKTUHOBBIX MMOIMCAXAPUIOB TAKXKE BKIIOYAIOT KCHIIOTAJIaKTypOHaH,
apaOuHaH, raiakTaH u apabuHoramnaktas [ [1].

HcTouHnkaMy NEKTHHA MOXET BBICTYNATh MHOKECTBO pacTeHHil. OgHaKo XapaKTepHOU
OCOOCHHOCTBIO SIBJSIETCSI TO, YTO JaHHBIE MOJMCAaXapuibl B KaXJIOM PACTEHHH HMEIOT CBOIO
OTIpE/ICNIEHHYI0 CTPYKTYpY M, KaK CJE/ICTBUE, ONpesesieHHble (PU3NKO-XUMUYECKUE cBoWcTBa. Tak
KaK MpY NOJyYEHUH MEeKTUHA TTIaBHYIO POJIb UTPAET MPUKIAAHON MHTEPEC, TO €CTh €ro JalbHeunIee
HCTIOJIb30BAHUE B IPOMBIIIUIEHHOCTH, HEOOXOIUMO YUUTHIBATh JaHHBIE OCOOCHHOCTH U CBOICTBA.

[lekTHHOBBIE TMONKMCAXapuIbl CTOJOBBIX COPTOB KapTodesis B OCHOBHOM OOTraThl
pamHoranaktypoHanoM-I (RG-I, conepxanue no 75 %) u romoranakryponanoM (HGA, 20 %) [2].

RG-I kaprodens comaepKUT OCHOBHYIO IIEIb IMOBTOPSIIONIUXCS JHCAXapUIHBIX 3BCHBLEB
paMHO3BI H  TaJaKTO3WIYPOHOBOW  KHUCIOTBI — [—a — L —pamHo3un—1,4—a —D —
raJakTo3uJypoHoBas kucjaota — 1,2—|n. Ero uenr Mmoxer coxaepxkath 10 300 ocTaTKoB
pamHo3mwia u 300 OCTaTKOB TrajakTO3UIyPOHOBOHM KHCIIOTBHI, @ COCTaB OOKOBBIX 1emnedt — mo 50
TJIMKO3WIBHBIX OCTAaTKOB. Takas CUIBHO pa3BeTBieHHas mnpupona RG-1 kaprodens mos3somser
OTHECTH €ro K «BoJIocaTo obyacTi» mekTuHa [1]. B OonpIIMHCTBE Clly4aeB OCTATKH PaMHO3bI B
nonoxkeHnu C-4 3aMerieHbl HeUTPaJIbHBIMU OOKOBBIMU IETSIMH CaxapoB, TAKMMHU Kak apaOMHO3a U
rajakTo3a, oopasys apabuHaH, rajJakTaH U apaOMHOTaTaKTaHbI.

PamHoranaktyponan 1 koBaseHTHO cBsizaH ¢ romoragakrypoHaHom (HGA). HGA
MpeACTABISAET COOOW JIMHEWHBIN TOMOTIOIUMED 0~ 1,4-CBsA3aHHON rajJakTypoHOBOM KuciIoThl GalA u
MOKET OBITh OTHECEH K «TTaJIKoi obmacti» kapTodensHoro nekruHa. KommuectBo enunuil GalA,
npucytcTByronux B nenu HGA kaprodens, onenuaetcs npuMmepHo B 100-200 exunuir [2].

VY4uThIBasA, YTO MEKTUH KapTO(eEs CONEPKUT OOJIBIIOE KOTUYECTBO paMHOTaIaKTypoHaHa |
(75 %), ero MOXHO XapaKTepU30BaTh KaK CHJIBHO DPAa3BETBJICHHBIN, YTO CHJIbHO BIMSET Ha
CHIDKEHHE €ro jKeleo0pa3yroiel CiocoOHOCTH.

JlpyrumMu  XapakTepUCTUKaMH TEKTUHA SBISIOTCS (PU3UKO-XMMUYECKUE I10Ka3aTelu.
XapakTepHbBIMH  CpeAM HHUX SBISIOTCS: CTENEHb dJTepudukanuu, yxke yHOMUHaeMas
KerneoOpasyromas CrlocOOHOCTh, MOJIEKYJISIPHBIM BEC, KOMILIEKCOOOpa3yroIias CrIoCOOHOCTD,
YPOHHIHAS COCTABJISIONIAs, CO/IepKaHHe CBOOOIHBIX KapOOKCHUIIBHBIX TPYIII.

Crenenp stepudukanmu (CD) — 3T0 cTeNeHb couepxkaHus MeTOKCIIbHBIX rpymnn —OCH;3; ko
BCEM KHUCIOTHBIM OCTaTKaM B MOJEKyJie TMeKThHa. B 3aBHCUMOCTH OT NPONOPLHHU
3Tepu(PULIMPOBAHHBIX TPYNN TMEKTUH NOJApa3AenseTcss Ha MEeKTUH C HU3KUM COJAEpKaHHEM
metokcuiia (LMP) (C2<50 %) u nektuH ¢ BeiIcOkUM coaep:xkanrem metokcuina (HMP) (C3>50 %).

104



Hepcnekmueﬁbze HanpaeieHus pazeumus nuweeoﬁ npoOMvblULIEHHOCMU U CENTbCKO20 xo3siicmea

3nauenue CO MeKTHHA ABJISETCS BaXXHBIM CBOMCTBOM, KOTOPOE 3HAUUTEIBHO BIUSET HA €TO
KOMMEpUYECKOe HCIOJIb30BaHWE B KadecTBe >KeNeoOpa3yrollero BEIIecTBA WU 3aryCTUTENS.
CTpyKTypHbIE paziuuMs MEXIy MOJIEKYJaMHU MEKTHHA BIMSIOT Ha MEXaHU3MbI reeoOpa3oBaHus
LMP u HMP; cnenoBarenbHO, UX TPUMEHEHUE B MUILEBBIX MPOAYKTaX TAKKE PA3JIMYHO.

[To maHHBIM HWCClIEOBAaHUM, MEKTHUH, YKCTparupoBaHHbIN u3 kaptodens, umeer 3345 %
METOKCWJIMPOBAaHHBIX ~ OCTaTKOB B 3aBUCUMOCTHM  OT  COpTa, [O3TOMY  CUHMTAeTCs
HU3KodTepuduIEpoBaHHbM [3, 4]. HemocTaTkoM HH3KOMETOKCHIMPOBAHHBIX IMEKTHHOB SIBIISICTCS
TO, 4TO AJsi 00pa30oBaHUS Telis, KaK MPaBHIIO, B PACTBOpPE HEOOXOAMMO JOCTATOUYHOE KOJIUYECTBO
woHo Ca’’, 3aT0, B OT/IHYME OT BHICOKOMETOKCHIMPOBAHHBIX, OHH XOPOIIO PaboTAIOT ¢ HU3KHM
COJIEpKAaHUEM CYyXHX BEILIECTB U C LIMPOKUM AuanazoHoM ypoBHs pH [5].

HuszkostepuduumpoBaHHble TEKTHHBI OOBIYHO 00JaJaloT ciiabol  kelmeoOpasyromei
CIIOCOOHOCTBIO (CTIOCOOHOCTHIO MEKTHHA 00Pa30BBIBATH T€IH, KEJIE B PacTBOPE), KOTOpas 3aBHCUT
TaK)Ke OT CTpOEHHsI camoro nektuHa. HuskostepuduuupoBaHHbE MEKTUHBI IpU J00ABIECHUU B
pacTBOp HE CIIOCOOHBI CO3/1aBATh KeJe, OHU 00pa3yIoT reiH.

B uyncrneHHOM BBIpaXE€HUUM jKeaeo0pasyromas CHOCOOHOCTh KapTO(EIbHOrO MNEKTHUHA B
cpenneMm  coctaBiusier 45  klla.  Jlms  cpaBHeHus — kenmeoOpazyromiass — CIIOCOOHOCTH
BBICOKOMETOKCHUIIMPOBAHHOTO SIOJIOYHOTO MEeKTHHA cocTaBisieT 85 klla [3].

LMP-niekTuHbl cO claboii keneodpasyromeii cnocOOHOCThI0 OOBIYHO HCHOMB3YIOTCS IS
MIPOU3BOJICTBA IJIOJOBO-ATOJHBIX HAIOJHUTENEH, HAYUHOK Uil KOH(QET, AJsi INPOU3BOJCTBA
HOrypToB, cOycoB [5].

Ha o0Opa3oBaHue renst BAusieT TakKe BEJIMYMHA MOJIEKYJbl IEKTHMHOBOTO IOJIMCaxapuia,
KOTOpass B KOJMYECTBEHHOM BBIPDAXKEHUU XapaKTepusyeTcss B MonekylsipHoM Bece (M). C
yBeIMYEeHHUEM M MPOUCXOIUT MOBBIIIEHUE Keeo0pa3yoliel crnocodHocTH [6].

[lexkTnHOBBIE BemiecTBa MPEACTABIAIOT, KaK MPAaBWIO, MOJUMOJIEKYISPHYIO CMECh, T.€.
CMECh MOJIEKYJI Pa3IMYHON BETUYUHBI, I03TOMY pedb MOXKET UATH JUIIb O CPEAHUX 3HaUeHUSIX M.

s xaprodenpHoro mektuHa M B cpemHem cocrtaBuser 1,5 - 10* Jla. Jlns CpaBHEHUSA
MOJICKYJISIPDHBIM  BeCc s0JIOYHOrO0 TMEKTWHA COCTaBiseT 3,5 - 10 Jla, a CBEKIOBHYHOTO —
2,0 - 10* 1a [6].

Eme o1HO CBONCTBO MEKTHHA — KOMIUIEKCOO00pa3yromiasi CiocOOHOCTh, BHIPAXKAIOIIASCS B
CIIOCOOHOCTH TEKTHHOB CBSI3bIBATHCS C HOHAMU TSDKETBIX METaVIOB M PAaJUOHYKIHIOB C
MOCTEeIyIOIUM 00pa3oBaHHMEM HEPACTBOPHUMBIX KOMIUIEKCOB, KOTOpBIE HE BCACHIBAIOTCA U
BBIBOJATCA M3 opraHuszMa. KoMiiekcooOpasyrolryo CriocoOOHOCTh MHOTIa TAaKKe XapaKTepU3yloT
KaK JIETOKCULIMPYIOUTYI0 aKTUBHOCTB ([{A).

BaxxHoil 0COOEHHOCTBIO SIBISIETCS Takk e TO, YTO CIOCOOHOCTH CBSI3bIBAHHS MEKTUHOB C
TSDKEJIBIMU METaJUIaMU 3aBUCUT OT BOJOPOIHOIO MOKa3arens cpeabl. [[iisi IeKTUHOB, BBIAEIEHHBIX
W3 pa3HbIX UCTOYHHMKOB, XapaKTEPHO OINpEIEIeHHOE 3HaueHue pH, mpu KOTOpOM OHU JTOCTUTAIOT
BBICIIIEN JETOKCULIUPYIOIIEH aKTUBHOCTH. [Ipu 3TOM fake Uil IEKTHHA, BBIAECIEHHOTO U3 OJJHOTO U
TOTO K€ BUJA ChIPbs, aKTUBHOCTh TAKXK€ MOKET 3aBUCETh OT pH.

HauOonpiryio JETOKCHIMPYIOIIYI0 AaKTUBHOCTh KapTO(EIbHBIN MEKTUH MpOSBIsIET B
kucioit cpeae, npu pH paBaHom 4,0. IIpu 3TOM KOJHMYECTBO CBUHIA, KOTOPOE MOXET CBS3aTh
IIEKTHH, — KOMILIEKCOOOPa3yIoIasi CocOGHOCTh — COCTABIsIeT B cpeaueM 310-320 mr Pb*/r. s
CpaBHEHHs, KOMIUIEKCOOOpa3ytomias ClmocOOHOCTh CBEKJIOBHYHOTO nekTuHa mpu pH 5,0 cocrasisier
505,0 mr Pb*'/r, a si6mounoro — 312,3 mr Pb*'/r [4].

KonnuectBo B MoJiekyie moivMepa cBOOOIHBIX KapOOKCUIBHBIX U THIPOKCUIBHBIX TPYMII
raJJaKTyPOHOBOM KHCJIOTBI, a TaKXe YPOHHIHOW COCTaBIISIIOIIEH Takxke xapakrepusyeT A
nekTrHa. KomndecTBO CBOOOJHBIX KapOOKCHUIIBHBIX TPYII M THUAPOKCHIIBHBIX TPymHNn 0OpaTHO
CBSI3aHO C COJEP)KaHHUEM METOKCHJIMPOBAHHBIX OCTATKOB (CTENEHb 3TEepH(HKALNN), TTOITOMY
3a4acTyl0 HHM3KOATepU(UIMPOBAHHBIE IEKTHHBI, B OTJIMYHE OT BBICOKOATEPUPHUIIMPOBAHHBIX,
obnamaroT  xopormeld  aeTokcunupyromeid —aktuBHOCThIO [3].  Cogmepxkanue  CBOOOJHBIX
KapOOKCHJIBHBIX TPYyHN B MOJEKyJe MekTuHa kKapTodens coctapnseT 20 %, THIPOKCHUIBHBIX —
30%. VYpoHugHas COCTaBJISIOIIAs OTpakaeT COAEp)KAaHUE IIEKTHMHA B Iepecuere Ha
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raJlakTYpOHOBYIO KHCIOTY. s kapTodenbHOro MeKTHHA COJepKaHWEe TEeKTHHA B IepecueTe Ha
raJJakTypPOHOBYIO KHCIJIOTY B cpetHeM cocTaBiseT 60 % [7].

B memom, mepeyncieHHbIE TpH IOKa3aTels: KOMILIEKCOOOpa3yromas CIoCOOHOCTD,
KOJINYECTBO CBOOOJHBIX KapOOKCWIIBHBIX TPYyHNI W TUAPOKCUIBHBIX TPYNI M YPOHUAHAS
COCTABIIAIONIAS XapPAKTEPU3YIOT KapTOPENbHBIH TMEKTHH Kak XOpollee JIeTOKCHIUPYIOIIee
BemecTBo. Takue mnekTuHbl 3()(PEKTHBHO NPUMEHATh NPU TMPOU3BOACTBE (PYHKLUMOHAIBHBIX
npoaykToB. Takum 00pa3oM, MOXKHO clielaTh BBIBOJ, YTO KapTO(EIbHBbIM NEKTUH MUMEET CHIIBHO
pa3BETBIEHHOE CTPOCHME M SBISETCS HU3KOATEPU(PULIMPOBAHHBIM IEKTUHOM CcO ci1aboi
xKeneoOpasyroleid M BBICOKOW KOMILJIEKCOOOpa3yIoIIe CIOCOOHOCTAMH, a TaKXE BBICOKHM
COJIepKaHUEM CBOOOIHBIX KapOOKCHJIBHBIX M THUAPOKCUIBHBIX TPYNIl M BBICOKOH ypOHHMIHOU
cocrapisitonieli. Ha ocHOBe ATHX [aHHBIX MOXHO 3aKJIIOYUTh, 4YTO IIOTEHLMAJ] IEeKTHHA
3aKJII0YAeTCsl B IIMPOKOMACIITAOHOM INPHUMEHEHHMM BO MHOIMX OTpacisfX MNPOMBIIUIEHHOCTH B
Ka4yecTBE 3aryCTHTEINs, CTPYKTYpooOpa3oBaTes, a TaKke (QyHKIIHOHAIFHOTO KOMITOHEHTA.

VYuauTheiBasg €ro HHU3KYI0 OJTepudHKanuio U ciadoe xeneoOpa3oBaHue, B IMHIIEBON
MIPOMBIIIJIEHHOCTH €ro 1eeco00pa3Ho MCIONIb30BaTh B KAUECTBE 3aryCTUTENS MPH MPOU3BOJACTBE
JUETUYECKON MPOLYKIUH C HU3KUM COACpKAHMEM caxapa, IpU MPOU3BOJACTBE IUIOAOBO-SITOJHBIX
HaTOJHUTENEH, coycoB. Takod mekTHH 3(Q(EKTHBHO MOXXHO HCHOJIB30BATH TIPU BBHIPAOOTKE
HU3KOKAJIOPUHMHBIX U OBOLIHBIX KOHCEPBOB C CONEPKAHUEM CyXHUX BelecTB HIke 60 %.

[IpumeHeHne HU3KO3TEPUPHUIIMPOBAHHOTO KapTO(EIbHOIO IEKTHMHAa BO3MOXHO U B
MOJIOYHOHM IPOMBIIIJIEHHOCTH, B YACTHOCTH IPU IPOU3BOJCTBE HOTYpPTOB, TaK KAK B MOJIOKE YXK€
MIPUCYTCTBYIOT HEOOXOIUMBbIE MOHBI KaJbLUs, KEIMPOBAHUE MPU ATOM BO3MOKHO M NPHU HU3ZKHUX
TeMiiepatypax [5].

Y4auThiBass BBICOKYIO JIETOKCHUIIUPYIOIIYI0 AaKTHBHOCTh KapTO(QENBHOTO TIEKTHHA, €ro
MPUMEHEHHE BBITJIATUT BO3MOKHBIM B IIPOU3BOCTBE NPOPHIAKTHYECKOTO U JIe4eOHOTO MUTAHUS.

B ¢apmaneBTHUECKOW TPOMBIIUICHHOCTH KapTOQENbHBI TEKTHH 33 CYET BBICOKOH
KOMILIEKCO00pa3yromei CcrnocoOOHOCTH MOXKET ObIThb NPUMEHEH Ul INPOU3BOACTBA JIEUEOHBIX
IIPEeNapaToB, HAIIPABJICHHBIX Ha BBIBOJ TSKEJIBIX METAJUIOB U3 OpraHU3Ma 4eJIoBeKa.

B memnom M0HO cka3aTh, 4YTO KapTO(hETbHBIN MEKTUH MOXKET HANTH JTOCTATOYHO IIMPOKOE
MPUMEHEHHE BO MHOTUX O00JIACTSAX MPOMBIIIJICHHOCTH.

Paboma evinonnena 6 pamxax epanma Ilpesudoenma PD npu cocyoapcmeeHHOU NO00epiHCcKe
sedyuux Hayunvlx wixon (HII-2694.2020.4)
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VIIK 663.15
UCCJEJOBAHUE AJICOPBLIMIOHHBIX XAPAKTEPUCTHK BHOCOPBEHTA,
MOJYYEHHOI'O TPEXCTAJIUITHOI OBPABOTKOI BUOMACCHI T'PUBA
RHIZOPUS ORYZAE F-1030

JI. A. Munrazosa, E. B. KpskyHnosa, 3. A. Kanapckas, A. B. Kanapckuii
KazaHckuii HaMOHAJIBHBINA UCCIEN0BATEIBCKUN TEXHOJIOTHYECKUI YHUBEPCHTET, I. Kazans,
Poccus

[lepciekTBHOE HAMpaBJiCHHs] Pa3BUTHS B 0O0JIACTH TMPUMEHEHHUS KOPMOBBIX CPEICTB H
n00aBOK, XapakTepu3ymomuecs Kak 3()QeKkTUBHBIC aqCcOPOCHTHI HAMPABICHHOTO JICHCTBHSI,
MO3BOJISIET €KETOJTHO BHIBOJUT HAa MHTEHCHBHO pa3BHBarolIMiics pbiHOK Poccuiickoit deneparuu
HOBEHIINE 1eIeBble IPOAYKTHI, HCCIEA0BAHNE CBOMCTB U KaU€CTB KOTOPBIX MOATBEPKIAECTCS YXKe
He ofHO fecstuietue [1]. MHOrouncneHHBIMU UCCIIEIOBAHUSIME ITOKA3aHO, YTO BXOSINAs B COCTAB
KOPMOBBIX CPEICTB M J00AaBOK, KIIETOYHAs CTCHKAa MHUKPOOHMOJIOTHYECKHX T'puOOB oO0Iamaer
YHUKAIbHBIMU COPOLIMOHHBIMU cBoiMicTBaMu. CienyeT OTMETHTh, YTO COPOLMOHHBIE CBOWCTBA
KJIETOYHOM CTEHKM HANpsIMYyI0 3aBUCS OT XapakTepa M YCIOBHUS pOCTa MHUKPOOMOJOTHYECKHX
rpuboB [2]. Wcmonb3oBaHue Cylnb()UTHBIX MIETOKOB A MPUTOTOBJICHHS MHTATEIbHBIX Cpel,
MPUMEHSEMBIX U KyJbTUBUpOBaHHS Trpuba Rhizopus oryzae F-1030, pacmupuT W AOTMOIHHUT
JPEBECHHBI, KOTOPBIN, MO MHEHUIO CIEIUAINCTOB, B HACTOsIIee BpeMs, SBIsSETCS Haubosee
IIEPCIEKTUBHBIM HaIIPaBJICHUEM JUI KPYIHEMIEro ceKTopa 3KOHOMUKHN Poccuniickoit Penepanuu -
LEJUTIONI03HO-0YMa)KHOM TPOMBINIIEHHOCTH. [IpOM3BOACTBO HAYKOEMKOW MPOAYKIHMU, & UMEHHO
KOPMOBBIX CpEACTB M J100aBOK, Ha 0a3e TIIyOOKON KOMIUIEKCHOH MEXaHHYECKOH M XUMUYCCKOM
nepepabdOoTKH JIECHBIX PECYPCOB, MTO3BOJMT MOIYYaTh IIUPOKUNA ACCOPTUMEHT KOHEYHON MPOLYKIIHH
C  BBICOKOW  n00aBieHHOM  cToMMocThbio. KomMmepueckn  MEpCHEKTUBHBIM  SIBIISIOTCSA
TEXHOJIOTHYECKHE MPOU3BOJICTBA, OPUEHTUPOBAHHBIC HA MOJYYEHUH OMOCOPOEHTOB M3 KIETOYHOM
cTeHku rpuda R. oryzae F-1030, xotopslii siBisiercs canpoduroMm. ABTopamu [3] ObUT MpeIoKeH
croco0 KynbTHBUpOBaHUS Tpubda R. oryzae F-1030 Ha muTaTeNbHOW Cpelie, OCHOBY KOTOPOWM
COCTaBWJIM CYJIb()UTHBIE LIeNIOKa - MOOOYHBIC MPOIYKTHI MPEANPUSATHHA IeJUTI0N03HO-OyMakHOU
MIPOMBIIIIJIEHHOCTH.

Llenbio MPOBEICHHBIX UCCIEAOBAHHUN SBISUIOCH U3YyUYCHHE aJCOPOIIMOHHBIX XapaKTEPUCTHK
OmocopOeHTa, TOJYYEHHOTO0 M3 KJIETOYHON cTeHku rpuba R. oryzae F-1030, BbIpameHHOTO C
HCIIO0Ib30BAaHUEM OTHEMHO-JOJIMBHOTO METOAA KYJIbTUBUPOBAHUS C UCIIOIH30BAHUEM MUTATEIBHOMN
cpelie Ha OCHOBE CYJb(UTHOTO I1IEJI0Ka.

B skcnepumenTax ucnoaszoBanu mramm R. oryzae F-1030 n3 Beepoccuiickoil KOUIEKIMH
MIPOMBIIIIIICHHBIX MUKpOOprann3MoB. KynbTypy rpuba R. oryzae F-1030 xpanwim Ha kapTodenbHo-
TJIIOKO3HOM arape, npurorosieHHOM u3 200 r menkousMenbyeHHoro kaprodens, 20 r arapa, 20 T
mroko3el M 1 o1 Boawl. HapammBanue munenus rpuda R. oryzae F-1030 mpoBoauiaum MeTOI0M
MOBEPXHOCTHOTO KYyJbTUBHUPOBAHUS Ha KapTO(ETbHO-TIIOKO3HOM OTBape, B 1 1 KOTOpOro
conepxkaiochk 20 r riaroko3bl. [IpogomKUTENTsHOCTh MOBEPXHOCTHOTO KyJIbTHUBHUPOBAaHUS Tpuda
R. oryzae F-1030 npu temneparype 28 - 30 °C cocraBnsna 7 aneil. s KyJabTUBHpOBaHUS R.
oryzae F-1030 ucmonp30Balii MHUTATENbHBIE CPEbl, MPUTOTOBICHHBIE U3 CYJIh(UTHOTO IIEIO0Ka,
npenocraBieHHOoro OAO «BpIOoprekas Heoio3ay.

[TocnenoBarenvHass TpexcraguiiHas oOpaboTka Owomaccel Tpuba R. oryzae F-1030
KapOOHATOM HATpHs, COJITHON KHUCIIOTOM, a 3aTeM, UCTIOIBL30BaHUE CTAINH TMPOMBIBKU MPOIYKTA OT
OCTAaTKOB XMMMYECKHUX PEareHTOB M MPOJYKTOB PEAaKIUH, MO3BOJMIU MOIYYUTh OMOCOPOEHT Yy
KOTOPOro OBLIM HCCIEI0BaHBI aJCOPOIMOHHBIE CBOIMCTBA, B YaCTHOCTH, TaKHe IOKa3aTelu Kak
3¢ (HeKTUBHOCTD aAr€31UN YaCTHUII JIaTeKca, aACOPOLIMOHHASI eMKOCTh U YJ€JIbHAs TIOBEPXHOCTb.

[lepeuncriennble BbIlIe MOKa3aTeNU U3YYAIUCh CTAHIAPTHBIMU METOIaMH UCCIICIOBAHUSI.

Omnpenenenne >PPEKTUBHOCTA AATe3UN MOJTMMEPOM YaCTHI JIaTeKca [4] OoleHUBAeTCs IO
3(G(GEKTUBHOCTH OYHCTKA MOJEIBHOM Cpeibl - JUCIEPCHM YacTULl MOHOAUCHEPCHOTO
MOJIMCTUPOJIFHOTO JIaTeKca, uMetorero pasmepsl 0,17 MkM u E-moTeHnnana moBepxHoctu -50 mB.
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Omnpenenenne yaenpHON aJICOPOIIMOHHON €MKOCTH U YIeIbHON TTOBEPXHOCTH MPOBOIMIIH IO
aicopOIMK KpacuTes st METHIEHOBOTO Toiryooro [5]
Hcnonp3oBanne TpexcraauiiHOW o0OpaboTku Owmomaccel rpuba R. oryzae F-1030
CIIOCOOCTBOBAJIO  MOJYYEHUIO OHMOCOpOEHTa, KOTOPBIM  XapaKTEpU3OBAJCS  CIEAYIOIIMMHU
a7ICOpOIIMOHHBIMH CBOMCTBAMHU.

Taoaunua 1

Bummsinue ycioBuii 00padoTku 0nmomaccsl rpuda Rhizopus oryzae F-1030
Ha ajicopOLMOHHBbIEe CBOIiCTBa OMocopOeHTa

[Nokazarenu ancopOLMOHHBIX CBOHCTB OMOCOpOEHTa Tpexcranuitnas oopaboTka Gnomaccel
rpuba R. oryzae F-1030
D¢ hEeKTUBHOCTE aAre3uy YacTHIl JaTekca, i1, % 99,1
Asncop6rironHas eMkocTh, Q* 107 r/r 2,28
Y nenbHast TOBEPXHOCTD, Sy, «, M>/T 0,45

IIpu o6paboTke ¢ ruApOMOAYJIEM Ha NEpBOM, BTOpoil U TpeTbel cramusax 1:7, 1:8, 1:20 u
MPOJIOJDKUTENBHOCTRI0 00padoTku 0,5, 0,5 u 2,0 4 apdexTuBHOCTD anre3nn OMOCOpOEHTA YACTHIL
narekca cocraBisuia 99,1 %, agcopOUMOHHAST €MKOCTh — 2,28"‘10’4 /T, yAenbHas MOBEPXHOCTb,
ompeieJIeHHAs TT0 KPaCUTENI0 METHICHOBOMY cuHeMy — 0,45 (tab. 1).

BoiBoabI

Hcnonws3oBanHass TpexcraauiiHas oOpaboTka Oumomaccel rpuba R. oryzae F-1030,
BBIPAIIIEHHOTO C MCIOIh30BAaHUEM OTHEMHO-OIUBHOTO METO/a KYJIbTUBHPOBAHUS HA MTUTATEIHLHOM
Cpele OCHOBY KOTOPOM COCTaBUJI CYJIb(DHUTHBIA IIEJIOK, IO3BOJMIA IOJIYYUTh OHOCOPOCHT
XapaKTePU3YIOIIMIICS BBICOKUMH TOKa3aTelssMu J(PQPEKTUBHOCTH aJre3WH 4YacTHI[ JaTeKca,
a7ICOpOITMOHHON €MKOCTBIO U yICTbHON TOBEPXHOCTHIO.
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VK 664.696.9
BJIMAHUE MYYHbBIX KOMIIO3UIITMOHHBIX MATEPUAJIOB HA
PEOJIOTHYECKHE CBOMCTBA KOCKTPY3UOHHBIX U3JIEJIAI

H. B. MockoBeHKO
VYpanbckuii rocy1apcTBEHHbBIN SKOHOMUYECKUN YHUBEpCUTeT, T. EkarepunOypr, Poccus

ObecrnieueHne BHICOKOIO KauecTBa JKU3HU YeJIOBeKa IMyTeM palMOHaIN3allui U COKpaIlleHus
nedunuTa  MHUKPOHYTPHEHTOB B IUTAaHUM  SIBISIETCA  NPHOPUTETHBIM  HAmpaBieHHEM
roCyJapCTBEHHOM MOJUTUKH, YTO HAIIO OTpakeHUe B pacnopsbkeHnu [IpaBurensctBa Poccniickoin
Oenepanun «CtpaTerus MOBBILIECHUS KadecTBa NMUILEBON npoaykuuu B Poccuiickoit denepanuu 10
2030». [Ina ymyqmeHus pakTH4eCKOro nutTanusi HaceneHus: Poccuiickoit denepanyn He06X01UMO
paszpabarbiBaTh W BHEIPATH MPOAYKTHI C BBICOKUM COJEpKAaHUEM OHOJOTMYECKH AKTHUBHBIX
MUIIEBBIX BEIIECTB. B KauecTBe ChIpbs ISl TAKUX MPOJYKTOB MOKHO MCIOJIb30BaTh KOMIIO3UTHBIE
MaTepHalbl PACTUTEILHOTO MIPOUCXOXKICHUS MECTHOTO TIPOU3PACTaHUsI, TaKHE KaK Moj0a U ceMeHa
JpbHa. OTO ChIpbe 00JaJaeT YHUKAJIBHBIM XUMHYECKHMM COCTaBOM U  (PU3UOJIOTHYECKOM
IIEHHOCTHIO. [6].

Lenpto paboTel siBAsieTCs pa3paboTKa KOIKCTPY3UOHHBIX H3ICIUNA U3 KOMIIO3UTHBIX
MaTtepuainoB. [ co3naHus KOAKCTPY3MOHHBIX U3JIEINM — MAJTOYKU ¢ HAUMHKOMN, OBLIIO MPOBEJIEHO
UCCIIEIOBAaHUE BIIMSHUSA CBHIPbEBOM 0a3bl B PAa3JIMYHBIX KOJMYECTBEHHBIX COOTHOILIEHUSX Ha
PEOJIOTUYECKHUE CBOMCTBA TOTOBBIX KOJIKCTPY3UOHHBIX M3JEIUNA — IMAJIOYKHM C HAYUHKOM U3
3eMJIssHUKHA. [Ipy 5TOM BO BHHMMaHHWE MPUHUMAJCS TOTEHIMAT CEMSH JbHAa W TMOJOBI Kak
(YHKIIMOHATBFHBIX HHTPEAUEHTOB C PA3JIMYHBIM UX COJEP>KAaHUEM.

B kauecTBe CBIpbS ISl MPOU3BOJCTBA KOIKCTPY3MOHHBIX U3JEIHA OBLIM BBIOPAHBI
CEJICKIIMOHHAsl JTUHUS JbHA MaclIU4YHOro «YpalbCkuit» U monba copra «PyHo», KoTOpbIe ObLIN
BbIpalieHsl B CBEpJTIOBCKOM 00JIaCTH.

BriOpanHnast muHUS JIbHA MACJIUYHOTO COJEPKHUT 3HAUYMUTEIbHOE KojmdecTBO Oenka (17,08-
17,6%), mpencTaBJIeHHOrO0 HE3aMEHMMBIMM (BaJIMH, W30JICULIMH, JEWIIWH, TUCTUAWNH U Ap.) U
3aMEHUMbBIMU (apTUHUH, aJlaHuH, MIMLIMH U JAp.) aMUHOKHUCIOTaMH, JTUMUTHPYIOIIUMHU SBIISIOTCS
BAJIMH, W30JEHIMH, JEHIIMH U TpeoHHUH. JKHUpHBIE KHUCIOTHl B CEMEHaX JIbHA MPUCYTCTBYIOT B
konnuectBe 44,8-46,2 % M 1pencTaBIEHbI MMOJIMHEHACHIIIEHHBIMU KXUPHBIMU ¥ HACBIILIEHHBIMU
KUPHBIMH KHUCIIOTaMH (TAJIBMUTHHOBAs, CTEApUHOBAas, OJEHMHOBas W Jp.). B cemeHax nbHa
OTMEYAETCs BLICOKOE COZepKaHHe MaKpPOIJIEMEHTOB (HATpHid, Kanuid, pochop) 1 MUKPOIIEMEHTOB
(>xemne30, cesieH, IMHK U Ap.), BUTaMUHOB rpynmbl B u Buramuna K u E [5,8,11].

[Ton6Ga sBAsieTCs HETPAAMLIIMOHHBIM BHJIOM MILIEHUIBI, MO3UIUOHUPYIOMIUM ce0si Kak
npoayKT 310poBoro mnuTaHus. CopT monObl «PyHO» OTIHYaeTCs BBICOKOW YpPOKAHHOCTHIO,
YCTOWYMB K HEOJArompHsITHBIM IOTOJHBIM YCJIOBUSM U MOKET BO3JEJIBIBATHCS Ha Pa3IUYHBIX
noyBax. [lomba oOnmamaeT BBICOKUM COACpPKAHWEM TMHINEBBIX BOJOKOH (4,1 1), Makpo u
MUKpO3JIeMeHTOB (Kanus — 143-147 mr, maruus — 46-50 mr, cepsl — 50-57 mr, ¢ochopa — 147-156
mr, mapradna — 1,0-1,7 mr, xenesa — 1,47-1,63 r, menu — 210-224 mkr, uunaka — 1,17 -1,28 mr),
ButaMuHOB (Tramuua — 0,101-0,105 mr, mupunokcuna — 0,07-0,09 mr, pa6odnasuna — 0,02-0,04
mr, PP —2,55-2,60 mr) [7,9].

MyuHass cMechb W3 CeMsH JIbHa W MOJObI BBITOAHO OTJIMYAETCS OT MYKH MIICHHYHOU
xJ1e00NeKapHON BBICOKUM COJIEp)KaHHEM Makpo (OeNIoK, >KHp, YTIeBOABbl) U MHKPOHYTPHUEHTOB
(MunepanbpHBIC BemecTBa, BuTamuubl K u E) [2,3,4,10].

Takum 00pa3oM, JBHSHYI0 U HOJOSHYIO MYKYy MOKHO HCIIOJIb30BAaTh KaK KOMIIO3UTHbBIE
(GYHKIIMOHATLHBIE HHTPEANEHTHI JJISl CO3aHUS KOOKCTPY3HOHHBIX U3IENINHI — ITaJIOYKH C HAUMHKOM.

HccnenoBanust  MpoBOAMAM B JIAOOpAaTOpUsiX  YPaJbCKOrO  rOCYIAapCTBEHHOTO
HSKOHOMHUECKOro yHuBepcurera u Ha npeanpusitun OO0 «bOby». Ha coBpemenHoM 060pynoBaHHN
ObUIM U3yUYEHBI PEOJIOTHUECKUE CBOMCTBA MO CTAHJAPTHBIM METOAUKAM.
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CoOTHOIIIEHNSI KOMITOHEHTOB MYYHOH CMECH TIPH IMPOU3BOACTBE KOIKCTPY3HOHHBIX U3IEIUI
SBIISICTCSI BaKHEHIIMM KpPUTEPUEM TIPU MPOSKTHPOBAHWU cOalaHCHMpOBaHHOW perentypsl [1]. B
JIOTIOJTHEHUHU K MIIEHUYHOM MyKe 1 copTa BHOCWIM JIBHSIHYIO MYKYy B pasMepe oT 5% 1o 25% c
untepBaiom 10 %, myky mnonbsuyio - B kommuectBe 20, 40, 60%. Biusnue wuzMeHeHH
COJIep’KaHUsI MyYHON KOMIO3HIIMM Ha PEOJIOTUYECKUE CBOMCTBA TOTOBOTO MPOAYKTa MPEICTABICHBI
B Ta0mune 1.

Taoauma 1

BunsiHue copep:kaHusi MyYHOH KOMIO3MIIMOHHON CMeCH Ha PeoJIornyecKue
MO0Ka3aTeJIM KOIKCTPY3MOHHOI0 NMPOAYKTA

Conep:xxanue IHoka3zaresnu
Myka Myka | HaGyxaemocTtb, | PacTBOpumocTb, | Biaroyaep:xkuBaromas
noyidsiHast | JbHSAHASA MJI/T % Cnoco0HOCTh, %
5 2,9 54 2,60
20 15 3 53 2,75
25 3,1 51 2,95
5 3,2 50 3,13
40 15 3,3 48 3,17
25 3.4 47 3,31
5 3.8 46 3,75
60 15 3,9 44 3,86
25 4 43 3,88

[Tpu BHeceHuu Myku nojiobsHol B kKonmuuecTBe 20% OT o0IIero conepkaHus MyYHOU CMecH
W BHECEHUU MYKH JIbHSHOU OT 5 1o 25%  MOXHO HaOMI0/IaTh TCHICHIHUIO YBEIHMYCHHS TaKUX
MoKasaresei, Kak HaOyXxaeMoCTh W BJaroyiepkuBaromas crmocodnocts Ha 0,2 mu/r u 0,35%
COOTBETCTBEHHO, PAaCTBOPUMOCTh KOAIKCTPY3HMOHHOTO MpOAyKTa yMeHbmmiack Ha 3 %. Ilpm
N00aBJIEHUH B MYYHYIO CMECh KOIKCTPY3MOHHBIX M3JeNUil MyKH moyiOsiHOM B konmdectBe 40% u
MyKd JIBHSHOM B Juana3zoHe oTr 5 1o 25%, mnpocnexuBaercd aHamormyHas cutyauus. C
yYBEIMUEHUEM COJEPKaHUS MYKHU JIbHSHOW HaOIIOaeTcss TEHICHIUS YMEHBIICHHS MOKa3aTels
pactBopuMoctu (Ha 3%) u yBenunueHue HabyxaemoctTd (Ha 0,25 Mi/r) ¥ BiIaroyJep:KMBaroLICH
cniocobHocTH (Ha 0,18%). Ilpu no6GaBnenun 60% mnonOSIHON MyKU U JIbHSHOW MyKH Ha0yXaeMoCThb
yBenuuuBaercs Ha 0,2% mpu yBeIMYEHHH BHECEHMS] MYKM M3 CeMsH JpHa ¢ 5 10 25%,
BJIarOyIep>KUBAIOIIas CHOCOOHOCTh ycuiMBaeTcs U cocTaBisier 3,88% Mpu BHECEHUH MYKH
apHAHON 25%, pacTBOPUMOCTh HMMEET HauOOoJbIIee 3HAYCHHE IPH MHUHUMAIHLHOM BHECCHUH
JTBHSIHOM MYKH B KOJH4YecTBe 5%.

Taxkum o6paszom, B pe3ynbTare ObLIM BBISBICHBI 3aBUCUMOCTH PEOJIOTMUYECKUX TTOKa3aTesei
OT COJIepKaHUsI KOMITIO3UTHBIX MaTepHaIOB KOAKCTPY3UOHHBIX MTPOAYKTOB:

1) IIpsmas 3aBUCUMOCTB - MOKa3aTeln HaOyXaeMOCTb M PacTBOPUMOCTH YBEITHYMBAIOTCS
MIPH YBEJIMUYEHUU BHECEHHS] MYKH MOJIOSHOM U MYKH JIbHSHOM;

2) OOparHas 3aBUCHMOCTbH - MOKa3aTelb PACTBOPUMOCTh YMEHBIIACTCS MPHU yBEIUYCHUH
BHECCHHS MYKH TTOJIOSTHON ¥ MYKH JIbHSHOM.

OnTuManbHbIe PEoJIOTUYECKUE CBOICTBa, B TOM YHUCIE Ha0yXaeMOCTb, PaCTBOPUMOCTH U
BJIArOYACP KUBAIOIINE CBOMCTBA KOADKCTPY3MOHHBIX H3IENUH ObUIM TpUOOpETEeHBI NMpPHU BBOJE B
penentypy JbHSHOH MyKd B KoimdecTBe oT 15 mo 25 %, monbOstHoit myku B kommdectBe 40%.
Hcnonp3oBaHne KOMIIO3HUTHOTO CBIPbSi TOBOPUT O TEPCIEKTUBHOCTH €ro MPUMEHEHHS B
MIPOU3BOJICTBE  KODKCTPY3HOHHBIX TPOJYKTOB MHUTAaHUS C  JIE4EOHO-MPOPUIAKTUIECKUMU
cBoiictBamu. TakuM 00pa3om, BO3MOXHO CO3JaHHE TUETHYECKUX MPOIYKTOB MUTAHHUS C HU3KUM
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COACPIKAaHUEM TIIPOCTBIX CaxapoB, BBICOKUM COACPKAaHHWECM  KIJICTYATKH, AMHHOKHUCIOT H
C6aHaHCI/IpOBaHHI)IM BUTAMHWHHO-MHWHCPAJIBbHBIM COCTAaBOM.
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VIIK 641.564
[MPOEKTUPOBAHHUE PELIENITYPHI MAIITETA, OBOTALIIEHHOTO
BETA-KAPOTHHOM, JIUISI IPEANPUSITUIL OBIIECTBEHHOI'O MU TAHUS

E. A. Haymenko
Poccuiickas akagemust HApOJIHOTO XO3HUCTBA U TOCYJAPCTBEHHOM cy>k0bI mipu nipe3uzeHTe PO,
3anagaeiid Guman, r. Kamuauarpan, Poccus

B Hacrosmiee BpeMs cpeiy IpyIbl XOJOAHBIX 3aKyCOK HAOUPAIOT MOIMYJISPHOCTD MalITETHI.
OHU OTIIMYAIOTCS HE TOJBKO HEOOBIYHBIM BKYCOM M apoOMaToOM, HO M KakK IMPaBHIIO, OOraThiM
BUTAMHUHHO-MHHEPATBLHBIM COCTaBOM [1].

B nannbix, npencraBieHHbix PocctatoM, Ha Havwano 2020 roga ObUTH BBISBICHBI U3MEHECHHUS
B pallMOHE pPOCCUSH 3a TMOCJIeIHUE TATh JieT. Bospoc neduuuT B BUTaMUHAX W Makpo-,
MHUKPODJIEMEHTaX, KOTOPBII OTPULIATENBHO CKa3bIBA€TCs, B YaCTHOCTU POCTa 3a00JIeBaHU cpeau
pa3MuYHBIX TPynn HaceneHus. VccnenoBaHus, IPOBOAUMBIE YUYEHBIMHU, JoKa3anu 3PQPEeKTUBHOCTD
MO/AX0Jla K O3/I0POBJICHHUIO HACEJICHHS Yepe3 KOPPEKLIMIO PALMOHOB MHUTAHUSA, HEOOXOIUMOCTb
WCIOJIb30BaHNsl MHHOBALIMOHHBIX TEXHOJIOTMHA B MPOU3BOJCTBE COATAHCUPOBAHHBIX MHILEBHIX
MIPOJYKTOB JJISI COXPAHEHUS U YKPEIJICHUS 3I0pPOBbs, UTO TAKXKE OTpa)kaeT JAaHHYIO KOHIICTIIHIO B
pa3IUYHBIX HOPMATUBHO-TIPAaBOBEIX akTax P®d, B Tom uncne u B OenepanbHOM 3aKkoHE OoT 1 Mapra
2020 1. N 47-@3 «O BHecenuun u3meHenuit B denepanpHbiil 3akoH "O KadyecTBe U OE30MACHOCTH
1107111(S):350'¢
MIPOIYKTOB» [2].

Takum 00pa3oM MEpPCHEKTUBHBIM HAMPABICHUEM pa3BUTHUA OOIIECTBEHHOTO IMHUTaHUS
SIBIIIETCS BHECEHHE B pELENTYypHbIE KOMIIO3UIMU TMAIITETOB PACTUTENBHBIX WHTPEAUCHTOB,
SIBJIAIOIIMXCS  OOTaThlM HCTOYHUKOM BUTAMHHOB, MHUKPOSJIEMEHTOB, TMHIIEBbIX BOJIOKOH,
AQHTHOKCHJIAHTOB, aHTUKAHLIEPOT'€HOB, aHTUMYTareHoB U JIp.

Kamycra 6poxkomnu (Brassica oleracea) comepkut Oombioe koindecTBo ButaMuHOB (B, E,
A, PP, K, U, C) u HeoOX0IUMBIX 4eJIOBEKY Makpo- U MukpoanemeHToB (K, Mg, Na, Fe, P, Zn, Mn,
Cu, Se). B Hell Takke OTMEUaeTCsi BBICOKOE COJEp)KaHHWE OeTa-KapoTHWHA - IUIMEHTa, KOTOPBIN
SIBJIIETCS. MOIIHBIM AHTHOKCHJAHTOM, 3allUIIAIOIIUM OPraHU3M OT BpPEIHBIX CBOOOIHBIX
paauKaNoB, UTPAIOIIMM BaXXHYIO POJIb B 3alIUTE U MOAJEPKAHUS 3J0POBOTO 3pPEHUs, KOXKU U
HEBPOJOTUYECKUX (DYHKIIUH.

Bogopocns Bakame (Undaria pinnatifida) - ogHa W3 cambIX MOJE3HBIX BHUIOB MOPCKUX
BOJIOPOCIICH, TaK KaK MMeeT OYeHb OOraThlii MUHEpalbHBI U BUTAaMUHHBIM COCTaB: BUTaMHUHBI
rpymmn A, B, C, D, E, K, PP; Makpo- 1 MUKPOd3JIEMEHTHI: KeJIe30; MapraHell;, MUHK; Hom;, (top;
dbocdhop; amomunwmii; ceneH; BAB: aHTHOKCHIAHTHI, TMHUIIEBHIE BOJIOKHA, KOJUIAreH M THAMUH,
pacTUTENbHBIC OCIIKH, XOJMUH; KUCIOThI OMera-3.

[{enpro McceJOBaHUS SIBIISICTCS TPOSKTUPOBAHKE PEICTITYPHI MAIITETa, 00OTaIeHHOW OeTa-
KapOTHHOM 3a CYET BHEIPECHHS PACTHUTEIHHBIX KOMIIOHEHTOB JJISi MPEANPUITUN OOLIECTBEHHOTO
MUTAHUS.

bputo TpemIoKeHO HUCIONB30BaTh B KAayeCTBE CHIPhsI OPOKKONIM OBICTPO3aMOPOKCHHAS
('OCT P 54683-2011, TP TC 021/2011, Xoptekc), tBopor 9% (I'OCT 31453-2013, TP TC
033/2013, AO «Monoko»), sino kypunoe nwumeBoe (I'OCT 31654-2012, TP TC 021/2011,
I'ypeeBckas nrunedabpuka), Mopckas Bojgopocib Bakame cymieHas (TY 9284-021-89751414-15,
TP EADC 040/2016, Berana-I"apnerr).

Ha ocHoBaHMM NaHHBIX XMMHYECKOTO COCTaBa MCIIOJIB3YEMBIX B PELENTYPE WHTPEINECHTOB
OBLITM TTPOU3BE/ICHBI PACUETHI IO ONTUMU3AIMN PEIIENTYPHOTO COCTaBa IMAaIlTETa C UCIIOJIH30BAHUEM
KOMITbIOTepHOU mporpammbl Excel mpu momMomu mMoWcKa pemieHUs HeNMWHEWHBIX 3amad. Jlis
pElIeHHs TOCTABJICHHOW 3aJauu ObUTa COCTAaBJICHA MaTpHIla JaHHBIX HHTPEIUEHTHOTO COCTaBa
paccMaTpuBaeMoOro MpoayKTa. B kadecTBe KpUTEpHs ONTUMU3AINU OBUIO BHIOPAHO MaKCHMAIbHOE

112



Hepcnekmueﬁbze HanpaeieHus pazeumus nuweeoﬁ npoOMvblULIEHHOCMU U CENTbCKO20 xo3siicmea

3HAYCHHUE COJICp)KaHMs OeTa-KapoTHHA B KOMIIOHEHTaxX. Jlaimee OBUTM COCTaBJICHBI HapaMeTph
MOMCKA PEUICHHs pEUENTYPbl C COOTBETCTBYIOIIMMHU OTPAaHUYEHUSAMH [3].

PemeHne n1aHHOM CUCTEMBI YPAaBHEHHUN OIPEAEIINIIO PELENTYPHBIA COCTaB IIPOCKTUPYEMOU
XOJIOAHOM 3aKycku. B pa3paboTtannoii peuentype Ha 100 r mamrera copepkanue Oenka coOCTaBisieT
9,5%, xupa — 3,2 %, yrneBogoB — 11,5%. Conepxxanue 6era-kaporuna cocrasiser 0,84 mr, 4To
cooTBeTCTBYET 17% OT afeKBaTHOrO ypoBHs noTpedsieHus B cyTku Ha 100 r namrera [4].

Ha ocHOBaHMM CHIpOEKTUPOBAHHOM PELENTypbl ObLIM MPUTOTOBJIEHBI SKCIIEPUMEHTALHBIE
00pa3Iibl 3aKyCOK U IPOBECHA ETyCTaIHsL.

[IpUroToBIEHHBIA  AKCIEPUMEHTATbHBIN oOpaszery  mamTeTa  OIEHUBAJICA  TIO
OpraHOJIENTUYECKUM [TOKa3aTeNsIM: BHELIIHUIN BUJ, 3a11aX, KOHCUCTEHIIUS U LIBET, KOTOPBIE TOJIKHBI
COOTBETCTBOBaTh TpeOoBaHUsAM, ykazaHHbIM B Tabmune 3 ('OCT P 55334-2012). Jlerycraropamu
BeICTABILLIACE Oamnsl B coorBercTBUH ¢ [OCT 31986—2012: oneHka 5 6aaioB COOTBETCTBOBAIA
u3genuio 0e3 HEJIOCTAaTKOB; OIeHKa 4 Oaiula - ¢ HE3HAUUTENbHBIMU WJIHM JIETKOYCTPaHUMBIMU
HeJlocTaTKaMu; OIleHKa 3 Oaria - ¢ Oosee 3HAYUTEIHHBIMU HEJOCTATKaMU, HO MPUTOIHBIM IS
peanuzanuu 6e3 nepepaboTKu.

O6pazenr ObuT OlleHEH MO TsATHOAUTbHOW mikayne. OOpaser XapaKTepH30BaJCsS 3EJICHBIM
LIBETOM, OOYCJIOBJICHHBIM BBEJACHHEM B COCTaB pELENTypbl OpPOKKOIM M BOJOPOCIU BaKaMme.
[Tosy4yeHHbII NPOIYKT MPEACTABIIAI OJHOPOIHYIO, PABHOMEPHO MEPEMEIIaHHYI0 MacCy C HEKHOM
MaXKyleicsi KOHCUCTEHIMEH, 3€JIEHOr0 1IBeTa C BKPAIUIEHHWSMU YacTUL[ TBOpPOra, BKYC B Mepy
COJIEHBIN C apOMAaTOM U MPUBKYCOM PAaCTUTEIbHBIX KOMIOHEHTOB.

CormacHO  TOJYYEHHBIM  pe3yJibTaTaM  OKCIEPUMEHTAJIbHBIX  HMCCICIOBaHUN  ObLIa
CIPOCKTHPOBAaHA  pelenTypa MalTeTa, OOOTaleHHOTO  PAacTUTENbHBIMH  KOMIIOHEHTaMH.
[Tonydyennslii  mamreT  oOJajaeT  BBHICOKUMH  OPraHOJNENTUYECKUMHU  TOKa3aTesIMHU,
cOanaHCUPOBAHHBIM COCTABOM, YTO TIO3BOJHUT PACIIUPUTH ACCOPTUMEHT XOJIOAHBIX 3aKYyCOK,
peanu3yIoIuMXcs Ha MPEINPUsITHA OOIIECTBEHHOTO MUTAHUSI U YJOBJIETBOPUTH CIIPOC B ACPUIUTE
OeTa-KapOTHHA Pa3IMYHBIX KaTeropuit motpeduresncii. [lomydeHHbIH MPOIYKT MOKET ObITh OTHECEH
K (pyHKIIMOHAIBHBIM TPOayKTaM, Tak Kak comepxut 0,84 mr ma 100 rpamm mOpogykTa, 4TO
coctaBisieT 17% oT aaeKBaTHOTO yPOBHS MOTPEOJICHUS.
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VIIK 641.561
MEPCNEKTUBHBIE IMUIIEBBIE PECYPChHI B TEXHOJIOTYMH MPOTEMHOBBIX
MPOAYKTOB JUISA CHOPTUBHOT'O MMTAHUSA

1O. O. Hekpacosa, O. 5. Me3enoBa
KanuHuHTpascKoit rocy1apcTBEHHBIN TEXHHUYSCKUI YHUBEPCHUTET, I'. Kanmuaunrpan, Poccus

[lutanne wrpaer BaXKHYIO pOJIb TMpPH IOATOTOBKE CIIOPTCMEHOB, TaK KaK CIHOPTUBHBIC
Harpy3Ke — 3TO OOJBINON PacXxoJ] SHEPTHH U HEPBHO-TICHXOJOTHYECKOE HampspkeHue. OObIYHBIHN
paIfoH MUTaHUS HE CIOCOOEH 00eCTIeunTh MOTPEOHOCTH CIOPTCMEHOB, TIOATOMY JJISL TOM TPYIIIIBI
JFOJICH UCITOJIB3YIOT 000TaleHHBIC TPOAYKTHI M OMOJIOTHYECKH aKTUBHBIC TOOABKH K TTHIIIE.

Cornacio TP TC 021/2011 «cnopTHBHOE MUTaHHE» WIH «IUIIEBas MPOIYyKIHS IS
MMUTAHUSL CIIOPTCMEHOBY» OTHOCHUTCS K CHEHUATU3UPOBAHHON TMHIIEBOM MPOAYKIIMH 3aJaHHOTO
XMMHYECKOTO COCTaBa, MOBBIIIEHHON MUILEBOM [EHHOCTU U (WJIM) HANpaBlIeHHOU 3((HEKTUBHOCTH,
COCTOAIIECH M3 KOMIUIEKCAa MPOIYKTOB WJIM TPENCTABICHHAs WX OTACIBbHBIMU BUIAMHU, KOTOPHIC
OKa3bIBAIOT CHEIU(pUYECKOe BIUSHUE HA IMOBBIIICHUE aJalTHBHBIX BO3MOXHOCTEH dYeIOBEKa K
(U3HYECKUM W HEPBHO-IMOIIMOHAIBHEIM Harpy3kam [1]. B Hacrosimiee BpeMs CIOPTUBHOE TIUTAHUE
MOJIb3YETCSl TOMYJSAPHOCTHI0O HE TOJNBKO Yy TPO(ECCHOHATBHBIX CIIOPTCMEHOB, HO Yy JIIOJCH,
BEIYIINX aKTUBHBIA M 3I0POBBIA 00pa3 >KW3HHU, KOTOPHI CTAHOBUTCS BOCTPEOOBAHHBIM TPEHIOM
ceroAHsHero aas [2].

[TepcrieKTUBHBIM CBHIPEEM IS TIOJTYUYEHUS THUIAPOJIM3ATOB SIBISICTCS BTOPHUYHOE PBHIOHOE
CBIpBE. DTO — TOJIOBBI, XpeOTHI, IUTABHUKU U APYTUE YACTH PbIO, OcTarolieecss Ha pplOOKOMOMHATaX
mocJie BeIpaOOTKH TUIIeBONW mpoxyknuu. B Kamuauarpaackoit obnmactu m3roraBimBaercs 75%
koHcepBoB «IIIMpoTel B Maciney, B mpoliecce MPOU3BOACTBA KOTOPBIX OCTaeTcsl OT 2-4 TOHHBI TOJIOB
KOIMYEHON KWJIBKH €XECYyTOYHO. JIaHHOE ChIpbE SIBISETCS LIEHHBIM HCTOYHHUKOM HATypPaJTbHBIX U
MOJIHOIICHHBIX OeNka © Jkupa, a Takke (ochopa W KajblMs - OCHOBHBIX MHHEPAIbHBIX
KOMIIOHEHTOB OIIOPHOr0 amnmnapara opranuzma. MiIMeHHO JaHHbIE HYTPUEHTHI SIBJISIFOTCS OCHOBHBIMU
B CIIOPTHBHOM IHUTAaHUHU, KOTOPHIE PEKOMEHIYETCSl JOTOTHUTEIbHO MPUHUMATh B BU/I€ MUILEBLIX U
OMOJIOTMYECKH aKTUBHBIX J100aBOK [3].

B KI'TY na kadenpe mumieBoil OMOTEXHOJOTUM BEIYTCS HCCIEIOBAHUS TIO TOJTYYCHHIO
MIPOTEHHOBBIX JO0ABOK U3 JAHHOTO BUIA CHIPhsI ITyTEM BBICOKOTEMIIEPATYPHOT'O THAPOTEPMOIIH3A C
JIOTIOJTHUTEIBHBIM TPUMEHEHUEM MPOTEOIUTHYECKUX PepMeHTOB. B pe3ynpTaTe Takol TEXHOIOTHH
MOJTy4YaeTCsl MPOTEUHOBBIA THUAPOIU3AT, KOTOPBIA XapaKTEPU3yEeTCsl IMOBBIIMIEHHBIM COJEPKaAHHUEM
nporenHoB (6oinee 80%) B cocTaBe KOTOPBHIX Mpeo0ianaioT HU3KOMOJIEKYJISIPHbIE MENTHABI C
MouteKyJsipHOi Maccoit 5-10 x/la (60-70%). Takas nuieBas 1o06aBKa MOKET OBITh UCIIOJF30BaHA B
MIPOTEMHOBOM CIIOPTUBHOM IMUTAHUU B KAU€CTBE UCTOYHHKA AMHHOKHCIIOT U aKTUBHBIX MENTHIOB,
00JaaomuX JOMOTHATEIFHBIMU aHabomaeckumu dhdexramu [3].

Jljis CIOPTUBHOTO MHUTAHUS HE MEHEE Ba)KHBIMH SIBJISIOTCSI YIJIEBOJABI M MUILEBbIE BOJOKHA
[4]. JJOCTYIIHBIM MCTOYHUKOM JIAHHBIX BEIIECTB SIBISIFOTCS SIOJOYHBIA JKMBIX - BTOPHUYHOE CBHIPHE
MPOU3BOACTBA COKOB MpsSMOTro oTxkuma. B Hem comepxurca g0 60% yrieBoaOB: TJIOKO3a,
(bpykTO3a, B OCOOCHHOCTHM MHOTO TIMINEBHIX BOJIOKOH - TIEKTWHA, KJICTYaTKH, JIUTHHUHA,
TeMUIICIUTIONO3bl.  YTJeBOIbl HEOOXOAMMBI OpraHU3My MJii 3aMeHbl IJIMKOTeHa, KOTOPHIA B
JanbHEHIIeM pacxoayeTcs OpraHM3MOM, KaK HCTOYHHMK OSHepruu. Takke SOMOYHBIA KMBIX
XapakTepusyeTcsi 00raTblM BUTAMHUHHO-MUHEPAIbHBIM COCTaBOM, KOTOPBIM BKJIIOYAE€T BUTAMHUHBI
A, B1, B2, C, PP u none3nbsie MUHEpaIbHBIC BENIECTBA B BUJIE Kalbius, pochopa, xkenesa [4].

[lenbto MccnenoBaHusl SABISUIACh pa3pabOTKa TEXHOJOTMHM MPOTEMHOBOIO OATOHYMKA IS
CIIOPTUBHOTO MUTAHUS C IPUMEHEHUEM BTOPUUHBIX MMHILEBBIX PECYPCOB.

OCHOBHBIM CBIPEEM B MPOU3BOJCTBE OATOHYMKOB JIsl CIIOPTUBHOIO MUTAHHS BBICTyHANIN
MPOTEHHOBBIE THUIPOIHM3AThl TOJOB KOMYCHONW KWIBKM ¥ OHOM00aBKM W3 mepepadOTaHHBIX
A0JIOYHBIX BBDKUMOK. B KauecTBe MJOIMOJHUTENBHOIO CBHIPbS HCIOJIb30BAJM KypHUHbIE sillla,
WU3MEJIbUYCHHBIA KEIPOBBIA OpeX, CEMEHa JbHA M MUIIEBYIO COJIb. BaTOHYMK HM3rOTaBIMBAIM IO
CIeyIoIel pa3pab0OTaHHONW TEXHOJIOTHH [5]: IpreM BTOPUYHOTO S0JI0YHOTO CHIPbS, MPOTEHHOBOTO
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TUApOJIM3aTa U BCIIOMOT'aTCIbHBIX KOMIIOHCHTOB (KeIlpOBBIﬁ OopeXx, CCMCHA JibHA, COJIb MUIICBAsd,
KyPHUHOE SIHII0); TPOMBIBAHUE M MPOTUPAHUE SIOJOYHBIX BBDKHMOK; APOOJICHUE KEAPOBOTO OpeXa;
CMEIIMBaHUE KOMITOHCHTOB; (hOpMOBaHHWE OAaTOHYHMKA-CHEKA; IMOACYIIMBAHUE C IMOCICAYIOINM
OXJIaXJICHUEM; YITAKOBBIBAHUE, MAPKUPOBAHKE U pealTU3aIlisl TOTOBOW POy KITHH.

Pa3paboTaHHbIi MPOTEHHOBBIN OATOHYHK MMEIT CJICTYIOIIHNE TTOKa3aTeu KadecTna (Tadm.1).

Taoaunua 1

DOu3UKO-XUMHYECKHE 0KA3aTeJIH IPOeKTHPYeMOro 6aTOHYNKA-CHeKa,
NpeIHA3HAYEHHOI0 1JIsl CIOPTHBHOI0 MUTAHUS

HaunMeHoBaHie moKazareJist 3HayeHuHe

MaccoBas nois Oenka, % 42
MaccoBast 07151 OaJUTaCTHBIX BEIECTB, Yo 16,8
MaccoBast oIt yriieBoJIoB (B Iiepecuere Ha ToKo3y?), % 11,6
MaccoBast 1o sxxupa, %o 11,4
Coneprkanue ButamMuH C, Mr 5
KucnorHocTs (B mepecuere Ha sI0JI0UHYIO KHCIIOTY), % 0,2
MaccoBast o151 ITOBapeHHo# comH, % 0,8
MaccoBas J10J1s1 307161, %0 8,5
MaccoBas 1051 Boasl, % 8,7

Jlyig aHanu3a OpPraHoJIENITUYECKUX [MOKA3aTeIe roToBOro Mpoaykra ObLIM pa3paboTaHbl S-
O0auibHBle  NMPO(UIOrpaMMBbl, YUWTHIBAIOLIME BHEIIHUM BUJ  NOBEPXHOCTH  OATOHYHMKA,
KOHCHUCTEHIINIO, BHEIITHUHM BUJI HA pa3pese, IIBET, 3amax u BKyc (puc. 1).

HoHcwucTeHuwA

BHEWHKWIA BMA
NOBEPXHOCTH

3anax

BHELWHKIA BUA HE pespese

LiseT

Puc. 1. Ilpodunorpamma opratojienTHYECKNX MOKa3aTejeil NPOTEMHOBOr0 0ATOHYHKA-CHEKA

PazpaOoTaHHBIi NPOAYKT UMEN CIEAYIOLUIME OpPraHOJENTHYECKUE XapaKTePUCTHKU:
NpSIMOYTOJIbHAS, IUTOCKas Qopma, ©0e3 BBIMYKIOCTEH, IMOBEPXHOCTh 4YHCTas, 0€3 TpeuH W
Ha/IppIBOB, IIBET OJHOPOJHBIN, ©€3 BUAMMBIX BKJIIOYCHHMH, CBETJIO-KOPUYHEBBIH, 3amax
BBIPQ)KCHHBIM, IPUATHBIMA, CBOMCTBEHHBIM [AHHOMY IIPOAYKTY, C XapaKTEPHBIMH OTTEHKaAMHU
IPOTEMHOBOIO  THJApOJM3aTa W A0JIOYHOro TMpHBKyca, ©0€3 TMOCTOPOHHMX IPHUBKYCOB,
cOaaHCUPOBAHHBIN, BEIPAKEHHbBIN, COJIOHOBATHIM.

Jlnis aHanmu3a BKyca U 3amaxa ObLIM MpeI0KeHbl TPO(UIOrpaMMBbl, YUUTHIBAIOIINE HAINYHE
OTTEHKOB Pa3JIMYHBIX MUIIEBBIX J00aBOK (KEAPOBOTO Opexa, IOJIOUHOTO KMBIXa, COJIH, CEMSH JIbHA,
IIPOTEMHOBOIO TUAponau3ata). Pe3ynbTarel nmokasanu (puc. 2 u 3), 4To MPOTEMHOBBI OATOHUMK-
CHEK MMEET MPUITHBIN, BBIPA)KEHHBIM BKyC ¢ MpeoliajaHueM OTTEHKa BHECEHHOIO MPOTEMHOBOIO
THJIpOJIM3aTa (IIIPOTHBIA NPUBKYC), COYETAIOUIMNICS C IPYTHMMHU BKYCOBBIMU OTTEHKaMH.
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BHyC, CBOACTEEHHbIHA
NPOTEMHOBLIM

rMaoponM3IaTam
L &

BHRyC, CBOACTBEHHBIA
CeMeHaM AbHa

ConeHelf

EF Pt L0 e

ABAodHbIA T OpexoBbii
Puc. 2. [Ipodpuiorpamma BKyca NpoTeMHOBOI0 0aTOHYMKA-CHEKA

PesynpraTel aHanmm3a 3amaxa (puc. 3) MOKa3bIBAIOT, YTO B INPOTCHMHOBOM OaTOHYMKE
npeobJaiaeT apoMaT IPOTEHHOBOTO THAPOJIKM3aTa (B JAHHOM CIIydae, IINPOTHBIH), COYETAIOMINICS
C IPYTUMU OTTEHKaMU (OPEXOBBIi, IOJIOUHBIIN).

3anax, CEOHCTEEHHbIA

NPpOTEMHOBLIM THAPCNH3ETaM
5

a4

Janax, CBOHCTBEHHEIH CEMEHEM

2
1
AGnoyYHBIi e
'\\ NbHa
v

Opexosblil

Puc. 3. Ilpoduisorpamma 3anaxa npoTenHOBOro 0ATOHYNKA-CHEKA

C yderoM cocTaBa U MPUATHBIX OPraHOJIEITUYECKMX CBOMCTB OATOHYMKA €T0 YNOTpeOieHne
PEKOMEHAYETCsl CIIOPTCMEHAaM M JIIOJSM, KOTOpbIe BEIYT aKTUBHBIA U 310pOBBIA 00pa3 *KHU3HH, B
KauecTBE UCTOYHHKA OCHOBHBIX BAB, HE0OXOUMBIX /17151 aKTUBHOM KU3HEAEATEIBHOCTH.
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YK 66.022.314
N3YYEHUE PACTBOPUMOCTU MAJIBTOAEKCTPUHA 1 KOHIHEHTPATA
CbIBOPOTOYHbBIX BEJIKOB B MOJIOYHOM CBIPBE

A. JI. Hookmanosa, H. O. MatseeBa, K. A. 3aiines
Bomoroackas I'MXA, r. Bosorna, Poccust

[lepepaboTka MoOJIOKa BOBJIEYEHA B TPOM3BOACTBO CIELMAIU3UPOBAHHBIX MHILEBHIX
MIPOJAYKTOB JUIsl CIIOPTCMEHOB, IJIaBHBIM 00pa3oM, Kak MOCTABILUK ChIPbs JUIsl IPYTUX OTpacieu
MUIIEBOW MpOMbIIIIeHHOCTH. OIHAKO TEXHUYECKUH MOTEHLHUAT MOJOKOIepepadaThIBaAIOLIUX
MPEeINpUATHIl TakKe MOXKET OBITh pealn30BaH B TMPOU3BOJACTBE MPOJYKTOB CIOPTUBHOTO
muTanuys [1].

Eme onuH acmekT MUIIEBHIX MPOAYKTOB JJSi CIIOPTCMEHOB, MPEJCTaBICHHBIX Ha PBIHKE
Poccun — npeobnaganre KIMIIOPTHBIX TOBAPOB. IJTO K€ caMO€ MOXKHO CKa3aTh U 00 HCIOJIb3yEeMbIX
WHTPEUCHTAX ISl OOBIIMHCTBA CICIIHATU3UPOBAHHON MUIIEBON MPOIYKIIUH.

C yueTroM CKa3aHHOIO, CO3/laHUE€ OTEYECTBEHHBIX CIHEIUATU3UPOBAHHBIX MHUIIEBBIX
IIPOAYKTOB JUIsl CHOPTCMEHOB HAa OCHOBE PErMOHAIBHOIO MOJIOYHOTO CBhIpbS U HEMOJIOYHBIX
WHTPEIMEHTOB POCCUIUCKUX MPOU3BOAUTENCH, IMEET OOJIBIINE MEPCIIEKTUBHBIE BO3MOXHOCTH. B TO
KE BpEeMsI B YCJIOBHSX HMMCIOIIETOCS] Ha MHOTHUX MPEANPHUATHAX Ie(HUIUTA MOJOYHOTO CHIPHS,
aKTyaJIbHBIM OCTaeTcsi BONpOC OoJjiee TMOJHOM M KOMIUIEKCHOW MepepadOTKH BTOPUYHOIO
MOJIOYHOTO CBIPbS, KOTOPOE 00J1aJaeT BHICOKOM MUIIEBON IEHHOCTHIO U XOPOIIEH YCBOSEMOCTHIO.

[Ipu 5TOM u3y4YeHHE COYETaHHS MOJIOYHBIX M HEMOJOYHBIX MHTPEAHEHTOB B Pa3IUYHBIX
MUIIEBBIX CUCTEMaXx MPEACTaBISET ONpeIeTICHHBIN HAyYHBIA U MPAKTUYECKUN UHTEpEC.

HccnenoBanus MpoBOOWIM B paMKaxX CO3JaHUSl PEUENTYphl MPOAYKTa AJisi CIOPTHBHOTO
nutanus. Hanbosee BOCTpeOOBaHHBIMU B ATOM TPYIIE TOBAPOB SBISIOTCS MPOIYKTHI, COUETAIOIIHE
YTIEBOABI U OCIKH.

[IpenMeramMu wWcCCIENOBAHUS CIYXKWIM OOpasibl KOHIIEHTPAaTa CHIBOPOTOYHBIX OEIKOB C
MaccoBoil gmoneit Oemka He wMenHee 80 % (KCB-Y®80) um o00pasipl MalbTOIEKCTpUHA,
OTJIMYAIOIMECS CTENEHBIO0 THAPOJIN3A: C MaccoBOM Joiel penyuupytounmx semects 10,0-12,0 % u
18,0200 %. OO6a wuHrpeaueHTa MpoU3BOIATCA Ha mnpeanpustusx P®. M3 HopmaTuBHOU
JOKYMEHTAllMd Ha 3TH BHJIbI CBIPbS H3BECTHO 00 HUX pacTBOpuMOcTH B Boje. [lo naHHBIM
npousBouteneid uHaekce pacrsopumoctu KCb-Y®80 pasen 3 %, a o0a Buga MaibTOIEKCTpHUHA
MOJIHOCTBhIO PACTBOPUMBI B BOJE, HO JaHHBIE O PACTBOPHUMOCTH JAHHBIX MHTPEAUEHTOB B JIPYTHUX
cpelax OTCYTCTBYIOT.

Teopernuecku Ha THAPOGUITBLHBIE CBONCTBA THIPOKOJIONIOB: KOHIIEHTPATa CHIBOPOTOYHBIX
OCKOB M MaJIbTOJICKCTPUHA, MOTYT IMOBIHUATH MHOTHE (DAKTOpHI M, B MEPBYI OYEpeib, TaKHUe
(U3HKO-XMMHYECKHE CBOWCTBA PACTBOPHUTENS, KaK KOHIICHTpAIMs CyXuX BemiecTB, pH cpensl,
HaJIM4ne HU3KOMOJIEKYJISIPHBIX COETMHEHUH U JIp.

[lenp paboOThI — M3ydeHHE pacTBOPUMOCTH ManbTonekcTpuHa U KCB-Y®80 B MonouHOM
CBhIPbE: MaXTe, TBOPOKHON U BOCCTAHOBJIICHHON CHIBOPOTKE.

Meroa uccienoBaHUs PacTBOPUMOCTH — IICHTPpU(PYTHPOBAHUE COTJIACHO CTaHAapTy [2].
MaccoBble [onu Kupa, Oenka, JaKTO3bl, CYyXHWX BEUIECTB OMNPEACsIN HHCTPYMEHTAIbHBIM
JKCIIPECC-METOIOM ¢ puMeHeHneM uHdpakpacHoro ananuzatopa MilkoScan FT 120. ITokazatenu
CBIPBS IPEJICTABICHBI B Ta0uIIe 1.

Taoauna 1
DU3UKO-XUMHYECKHE NMOKA3ATETH MOJOYHOIO ChIPbS
MaccoBasn g0, %
Moso4noe chIpbe cyxmue
JKHP 0eJs10K JIAKTO032
BellleCTBA
ITaxTa 0,42+0,04 | 3,09+0,01 | 4,31+0,26 8,09+0,21
CBIBOPOTKA TBOPOKHASI 0,05+£0,02 | 0,46+0,04 | 4,10+0,02 5,72+0,04
ChIBOpPOTKA BOCCTAHOBJIEHHAS TOJICBIPHAS 0,02+0,01 0,81+0,03 | 6,19+0,01 7,01+0,11
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B onbitHRIX cuctemax KChb-Y®80 u MaIbTOIEKCTPUH BHOCUJIM MO OTIEJIBHOCTH B MaxTy,
TBOPOXHYIO CBIBOPOTKY, BOCCTAHOBJIEHHYIO CHIBOPOTKY. B KOHTpoibHBIX BapuaHTax KCh-Y®80 u
MaJbTOJEKCTPUHBI PACTBOPSIN B IUCTUILTUPOBAHHOM BOJIE.

K HaBeckaM HHIPEIMEHTOB Maccoil 0,9 I' MPUIHBATH KHAKYIO (Basy 06beMOM 5 cM® ¢
temreparypoii (70+£5) °C, cMecH THIATENbHO TEPEMEIINBAIN, PACTUpas KOMOYKH, M JOBOIUIIH
00BEM CHCTEMBI TOH K¢ KHAKOM $aszoit g0 10 cm’. TTpo6bl AUCTIEPrUPOBAIH, TEPMOCTATHPOBATIH
npu
(70+5) °C B TeueHHE 5 MUHYT, LEHTPU(PYTUPOBAIU 5 MUHYT €O CKOPOCThI0 1000 00/MUH U CIMBAIH
HAJI0CaT0YHYIO )KUIKOCTh. [locine nekaHTupoBaHus MPoObI CHOBA TOBOIWIIH TOH K€ KUAKOU (a3oid
10 00bemMa 10 cM’, HeHTpHU(YTHPOBAIM B TOM K€ PEKHME, a 3aTeM 3aMepsuld 00beM 0CajKa HiId
yOeXaauch B €ro OTCYTCTBUU. Pe3ynbTaThl HCCae10BaHus IPECTaBICHbI B Ta0IHIIE 2.

Taoauua 2

PacrBopumocts KCBh-Y®8(0 u MaJIbTOAEKCTPUHA B Pa3HBIX PACTBOPUTEJIAX

Wnrpenent Cpena aist pacTBopenns O0BemM HepacTBOPMMOTO ChIporo
0Ca/IKa MHIPETHEHTa, CM
Mansronekctpus (12) Bogma 0,0
Manbsronekctpud (20) Bona 0,0
KCB-Y®80 Bona 0,1-0,3
MansTonekctpus (12) TBOpOXHAsT CEIBOPOTKA 0,0-0,0
Mamnbstonekctpud (20) TBOpOKHAs CHIBOPOTKA 0,0-0,0
KCB-Y®80 TBOpOXXHAsI CHIBOPOTKA 0,1-0,3
Manbsronekctpud (12) BoccTaHoBeHHas CHIBOPOTKA 0,0-0,0
MansTonekctpus (20) BoccranoBienHas CbIBOPOTKa 0,0-0,0
KCB-Y®80 BoccranoBieHHas CBIBOPOTKA 0,1-0,3
MansronekctpuH (12) [TaxTa 0,0
MansTonekctpus (20) [TaxTa 0,0
KCB-Y®80 [MaxTa 0,0-0,1

Kak BUAHO W3 ATHX [aHHBIX, MaJbTOIACKCTPHHBI, HE3aBUCHUMO OT CTEHCHH THUAPOIU3a
TJIMKO3U/IHBIX CBSI3€H, TIOJTHOCTBIO PACTBOPHMBI HE TOJBKO B BOJIE, HO M BO BCEX HCIIBITHIBACMBIX
MOJIOUHBIX cpefax. B ycnmoBusx skcnepumenta, pactBopuMocTh KChb-Y®80 Heckonbko nydie B
ONBITHBIX O00pa3lax MaxThl, YeM B CHIBOPOTKE. B o00pasmax ¢ BOMOW, BOCCTAHOBJIICHHOW W
TBOPOXKHOW CBIBOPOTKOM OCTaBajCsi HEPACTBOPHMBIH OCTAaTOK, O0BEM KOTOPOTO TO3BOJISIET
roBoputh 00 nnaekce pactsopumoct KCb ne 6omee 3 %.

[lo naHHBIM  HWCCIIEOBAaHUS  MOXKHO  3aKJIIOYUTh O  TIOJHOM  pPacTBOPUMOCTH
MaJIbTOJIEKCTPUHOB C JIEKCTPO3HBIMU SKBHBajeHTaMHu 12 u 20, KaK B MaxTe, TaK U B JIByX BHIAX
MOJIOYHOM CBIBOPOTKH W O Xopomieid pactBopuMoctu KCB-YDE0 B wuccieqyeMoM MOIOYHOM
CBIpbE.

[TnmanupyeTcs MCMob30BaTh 00a THAPOKOILIONA C IETbI0 MpUIaHus (PYHKIIMOHAIBHBIX U
MOTPEOUTEITLCKUX CBOWCTB MPOYKTaM CIIOPTHBHOTO MUTAHMUS.

Crucoxk nureparypsl
1. HookmanoBa, A.JI. Pa3paboTka Hay4yHBIX MPHUHIUIIOB CO3JaHUS MPOTYKTOB
CIIOPTUBHOTO THUTaHHUA HA OCHOBE MOJIOUHOTO CBIPBS: JAUC. ... J-pa TexH. Hayk: 05.18.15 /
Hosoxkmanosa Anna JIbBoBHa. — MockBa, 2019. — 487 c.
2. TOCT P UCO 8156-2010. Moiioko cyxoe U CyXue MOJIOYHBIE TPOAYKTHI. OmnpeneneHue
MHJEKCa pacTBOPUMOCTH [DnekTpoHHbI pecypc]. M.: Crannaptundopm, 2011. — 12 c. — Pexum
nocrymna: http://vsegost.com/Catalog/50/50542.shtml. — [lata obpamenuns: 25.09.2020.
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YK 664:351.773.139.2 . _
INEPCIHEKTUBBI PABBUTUA KOMIIVIEKCHOU IEPEPABOTKH PEYHOMU PbIBbI

M. B. Ocunosa
Hosropoackuii rocy1apCcTBeHHbIN YHUBEpCUTET UMEHHU SpociaBa Myaporo, r. Benukuit
Hosropon, Poccus

OpHMM W3 NEPCHIEKTUBHBIX HANPABICHUNM Pa3BUTHA NMHIIECBOW MPOMBIIUIEHHOCTH SBIIETCS
nepepadoTka PEYHOW pHIOBI HEMOCPEICTBEHHO B pErHoHax BbUIOBA. HoBropojckas o06macTh
SABIISICTCSI OJHUM W3 peruoHoB Poccuiickoit depepanuy OTIMYAIONIMXCS OOTaTBIMH PEYHBIMH H
pBIOHBIM pecypcamu. [lo Teppuropun 061acTH MPOTEKAET HECKOJIBKO OOJBIIMX U TOJHOBOJHBIX
pek — BonxoB, Mcra, llenons u mnp. B 1oxkHOI dYacTu 00IacTH pacmoioXeHa CEeTh 03ep
Bangaiickoro HalMoHaIBLHOTO 3alOBEAHHKA, & B HE TOCPEICTBEHHOUN OJM30CTH OT 0OJIACTHOTO
ueHtpa r. Benukuit HoBropoa ogno u3 kpynHeiimux o3ep B CeBepo-3amnagHoOM pErHoHe - 03epo
Nnbmens.

[Tocnennue roapl pbI60AOOBITYMKM HOBropoickoi o00JacTH TOKa3bIBAIOT CTAOUIBHO
BBICOKHE pE3yJIbTaThl 1O BBUIOBY PBIOBI. O0bEeM TMOWMaHHON PBIOBI COCTABISIET Oojiee IBYX C
TTOJIOBHHOW ThICSIY TOHH. Hanbonpmmii 06beM pOMBICTIOBOM pBIOBI 10OBIBaeTCs B o3epe MibMeHb
— Oonee mosyTopa Thicsd TOHH. Ilpm 3TOM 00BeM n00BIUM cydaka, Kak HambOosee IEHHOM
MIPOMBICIIOBOM PBIOBI PETHOHA, COCTABIISIET CBHIIIE YETHIPEXCOT TOHH, YTO COOTBETCTBYET IPUMEPHO
16% ot o611ero o0beMa BbIIOBIEHHOM PHIOKI.

C mepBbIX uucen anpesns A0 Havyana uioHsS B HoBropoackoii oGnactu nefcTByeT 3amper Ha
BBUIOB Cy/laKa, C MIEPBBIX YHCEN alpess A0 CEPEIMHBI Masl — 3allpeT Ha BBUIOB LIIYKH. JTO CBSI3aHO C
HEPECTOBBIM TMEpUoIOM pBIObI. sl pernoHa KpailHE Ba)XKHO COXpaHHTh OWOpECYypcChl, IaTh
BO3MOXHOCTb HXTHO(ayHE BOCCTAHOBHTH CBOIO YHMCICHHOCTb W MOMyJsauio. Bce 3tu mepsl
MO3BOJISIIOT COXPAHAThH SKOJIOTUYECKYI0 0OCTaHOBKY BOJIHBIX pecypcoB HoBroposjckoii obiaactu Ha
JOJIKHOM YpPOBHE.

B Hosropoackoii ob6nactu B HacTosiiee BpeMs padoTaeT CBBIIIE COpPOKa XO3SHCTB,
3aHUMAIOIINXCS IPOMBICIIOM pedHOM pbIObI. bonbias gacTe 3TuX X034icTB o uroram 2019 roxa
nmokasajna yBenmdeHue pbioogoosrau Ha 30-40%. IIpu 3ToM ocTpo 0O03Ha4mwiIach mpodiaema 1o
KOMILIEKCHOM TepepaboTKe phIObI: CYIIECTBYIOIIMX B PETMOHE MOIIHOCTEH HE XBaTaeT. B cBs3uM C
9TUM, 3HAYUTEIbHYIO YacTh BBHUIOBJIEHHOW PEUHON PBIOBI X0O3SHCTBA BBIHYKJEHBI OTTPY>KaTh IS
nanpHeuei nepepaboTKu B APYTrUe PETUOHBI CTPAHBIL.

Cymak - oAHa W3 TPECHOBOAHBIX PbIO, OTHOCUTCS K CEMEWCTBY OKYHEBBIX, B
IIPUTOTOBJICHHOM BHJI€ OTJIMYAETCS OTMEHHBIM BKYCOM M apoMaToOM, LIEHUTCS 3a 0elloe U HEeKHOe
Msico 0e3 koctedl. B wmsce cynmaka comepkHuTCs OONbIIOE KOJIWYECTBO Oelika, aMHUHOKHUCIIOT,
BUTAMHHOB W MUHEpPAIBHBIX BEHIECTB. Takxe 3Ta ppida IEHHUTCS y pHIOONEepepadOTINKOB 32
OTHOCHUTEJILHYIO JIETKOCTh MPU YUCTKE U 00paboTKe.

[Ilyxa — oJiHa U3 MPECHOBOJHBIX PbIO, OTHOCUTCS K CEMEMCTBY IIyKOBBIX. B3pocibie ocoOu
OTJIMYAIOTCS OOJIBIION Maccoi. MsCO LIyKH MPU3HAHO TUETHYECKUM, MATOKATOPUHHBIM, COAEPIKUT
HE 3HAYUTENIbHOE KOJIMYECTBO Xkupa - 1-3%, 6ombiioe konuuecTBo 6enka — okoso 18%. briaronaps
CBOMM OTMEHHBIM Ka4eCTBaM OHO MOKA3aHO JIIOASM B LEIX NPOPUIAKTHKU CEPAECUHO-COCYIUCThIX
3a00JIeBaHUH, JKEITyJOUHO-KHUIIIEYHOTO TPAKTa, B 00pHOE C OXKUPEHUEM.

KoHcepBbl 13 pBIOBI MPEICTABISIOT COOOW MpeaBapUTENbHO 00paboTaHHBIE, TEPMETUIHO
YIIaKOBaHHbIE U CTEPHIIN30BaHHbIE PHIOONPOAYKTHI. [Ipy 3TOM Ans crepunau3anMy NOAOUpPAIOTCS
IaIsIIMe peXUMbl BO M30€KaHWE YXYALICHHS BKYCOBBIX KadyeCTB M BHEIIHETO BHIA CaMOMU
pBIOHI [1].

TexHonornyecknii mporecc NPUTOTOBIEHUS KOHCEPBOB M3 pbIObI HAaYMHAETCS € 3Tamna
MOTPOLICHUSI CBEXEH, OXJaKJCHHOM WM IpelBapUTENbHO pPa3MOpOKeHHOW prIObl [2]. [lanee
MIPOXOAUT MPOIIECC PA3JENIKH PHIOBI M TOPLMOHUPOBAHUS Ha KYCKU. B 3aBUCUMOCTH OT pelenTyphl,
pBIOY IOJCAJIMBAIOT, OCYILECTBISAIOT MPOLECCHl JKAapKH, ONaHIIMPOBAHUS WJIM KOIMYEHUS.
[TonroToBneHHy0 TakuM 00pa3oM pPbIOY MEPEKIaAbIBAIOT B JKECTSHYIO WM CTEKISHHYIO Tapy,
N00aBIISIOT CHEIMU U PSHO-apOMaTHYECKHe pacTeHUs (UEPHBIN Meper TOPOIIKOM, JIABPOBBIH JTUCT
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U Tp.) ¥ 3aJMBAIOT PA3JTMYHOTO BUJA 3JIMBKAMH: TOMATHOW MAcCTOW, CMEChIO TOMATHOM MAaCThl U
OBOIIIEH, pbIOHBIM OYJILOHOM, PaCTUTENBHBIM MaciioM [3]. 3aTeM, MOArOTOBIEHHBIE TAKUM 00pa3oM
KOHCEPBBI  3aKaTHIBAIOTCS KPBIIIKAMH H  TOJBEPraroTCs CTEPHIM3alUd BO  H30exkaHHe
MUKpPOOHOJIIOTMYECKON MOpYH, Ui YHUYTOXKEHHUS TOKCUKOT€HHOM, MaTOT€HHOW U YCIOBHO-
MATOTEHHOW MUKPOQIOpHI, UCKIIOUeHUs OomOaxka mpomyKuuu. CTepuian3aus OCYIIECTBISETCS
METOJIOM aBTOKJIABUPOBAaHUS C COONIOJACHHEM CHEIHMaTbHO TOJO00paHHBIX TEMIEPaTypHO-
BPEMEHHBIX PEXHMOB, 3aBUCSIINX, B TOM YHUCJE, OT pa3Mepa OaHOK M THIA KOHCEPBOB, YCIOBHUI
XpaHEHHs] TOTOBOM MPOAYKIIMU, COTJJACHO HOPMATHUBHO-TEXHUYECKON NoKyMeHTanuu [4]. ['oToBas
MPOAYKIMS TMOABEPraeTcs TIIATEIbHOMY KOHTPOJIO, B T.4. Ha LEIOCTHOCTh U T€PMETUYHOCTH
YIaKOBKH.

B HacTofiee BpeMsi akTyalbHBIM SIBISiETCS pa3paboTKa HOBBIX MHPOAYKTOB - PHIOHBIX
KOHCEPBOB B CTEKJIIHHOM Tape U3 CyJaKa, IyKH. DTO TOMOXKET PEIIUTh Cpa3y HECKOJIBKO MPOOIeM.
OnHa U3 HUX - 3TO PACHIUPEHUE ACCOPTUMEHTA IS TiepepadaThIBAIOIINX MPEATPUATHN, UMEIOITIX
B CBOEM apceHasie O0OpyJOBaHHWE MJII TPHUTOTOBJICHHS KOHCEPBOB B CTEKIIO-Tape W paHee
3aHMMABILIUXCS TOJIBKO MEpepaboTKOM Msica CBUHEH, KPYITHOTO POraToro CKoTa U MTUllbl. Jpyras —
JUIST TIOTpeOuTeNe Co CpeqHUM JOCTAaTKOM U HIDKE CpPEAHEro OyIeT BBHITOJHEE MNpUoOpeTaTh
KOHCEPBBI M3 PBIOBI ¢ 0OoJiee HU3KOW IIEHOM, T.K. CBIPheM OyAeT CIYy)KUTh MECTHas pbl0a, a He
3aBe3eHHas Uil TepepaboTKU W3 COCETHUX PErHOHOB, MPU 3TOM MpeJrnoyiaraemMas CTOUMOCTb
KOHCEPBOB OyJIeT HIIKE.

JloGbrua u mepepaboTka cyaaka u Iyku B HOBropoackoil 00JIacTé MO3BOJIAT KOMITJICKCHO
penuTh IpodsieMy rnepepaboTKu peIHOU PHIOHI.

Taxoke eimie oJHOH M3BECTHOH MpPOOJIEMON COBPEMEHHOTO OOIIECTBA SBISICTCS BPEMEHHOMU
neUIUT, B TMOBCETHEBHOW >KM3HHU JUISI MHOTHUX OCTPO CTOUT mpoOjemMa HEXBAaTKH BPEMEHHU Ha
MPUTOTOBJICHUE MUINU. PaciimpeHne accopTUMEHTa PHIOHBIX KOHCEPBOB MO3BOJIUT PEIIUTHh U 3Ty
npobnemy. IlpogykTel MOXHO OyaeT MHOTPeONATh Cpasy WM JOCTaTOYHO OyAeT HX MPOCTO
pa3zorpeTb B MUKPOBOJIHOBOM TMEYH.

Taxke ¢ y4eToM HaCTOSAIIMX TpPeOOBaHWA TOPTOBBIX CETEH — KOHCEPBBI U3 PHIOBI B
CTEKJITHHOW WJIM JKECTSHOW Tape OTJIMYaloTCs OoybmiMu cpokamMu romHoctd [5]. Tlostomy
MPOYKIHS OyAeT MOJb30BaThCs CTAOUIBLHBIM CITPOCOM Y €€ Pean3aTopoB.

MapKEeTHHTOBBIC ¥ COIMOJIOTHYECKHE OMPOCHI MOKA3BIBAIOT, YTO HAMOOJBIIUM CIIPOCOM B
Hosropojckoii obnactu cpenu MOKymaTeiaed Moab3yeTcs MPOMYKIHMS MECTHBIX MPOU3BOIUTEIICH.
Oco0eHHO B cpaBHEHUH ¢ 3apyOekHbIMU aHajmoramu. CuuTaeTcs, 4TO MeCTHAas MPOIYKLHs
OTIIUYAETCS JIYYIIUM BKYCOM, B HEW OOJbIE TOJB3bI, T.K. IJS €€ MPOU3BOJCTBA B MEpPepadOTKy
MOCTYTAeT CaMOe CBEXKEe, a 3HAUUT, U 00JIee KaYECTBEHHOE ChIPhE.

Bce Bblle mepedncieHHOE OOBEKTHMBHO IOKa3blBae€T, Ha CKOJIBKO 3HAYKUMOI,
MEePCTIIEKTUBHOW H BOCTPEOOBAHHOW SBISIETCS B HACTOSIIEE BpEMS HMEHHO KOMIUICKCHAS
nepepaboTKa peuHoil phIOHkI.

Criucok auTepartypsl

1. TexHomorust TMPOU3BOJCTBA  PHIOHBIX  KOHCEPBOB [DNEKTPOHHBIA  pecypc] /
ONeKTpOH.TEeKCT.  JnaH.-  Texnomormum  mpomsBoiactBa  URL:  http://proiz-teh.ru/rybnye-
konservy.html#page
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VK 663.86
OBOT'AIIEHUE HAIIUTKA BPOXXEHUS BUOJTOI'MYECKHW AKTUBHBIMU
COEAMHEHUSAMMU OBJIEIIUXH

4. 3. Ilazenko, O. b. UBanuenko
Cankr-IlerepOyprekuit nonurexundeckuii yuusepcuret [lerpa Benukoro, r. Cankr-IletepOypr,
Poccus

AHTHOKCHJIAaHTBl OKa3bIBAIOT MPOTEKTOPHBIN d(ddexkr Ha opraHm3m denoBeka. OHU
3aIUIIAI0T KJICTKU OT BPEIHOTO BO3ICHCTBHSI CBOOOMHBIX panaukainoB. OueHb OOJbIIasi TpyIia
(heHONBHBIX COSAMHCHHIA, B TOM YHCIIe, MOTH(ESHOIBI, — aHTHOKCHIAHTRI. [lomudeHonsr o0manatoT
MIPOTUBOBOCIIANTUTENILHBIM, aHTHOAKTEPUATBHBIM M MPOTUBOBUPYCHBIM IPPEKTOM, MPEMSITCTBYIOT
oOpazoBanuio TpoMOoB. CamMoe BBICOKOE COAEpKaHHME TMONH(EHOIOB BCTpEYaeTCsl B KOXKype
IJI0JI0B, KOTOPBIE SIBISIOTCS TJIABHBIMH MCTOYHUKAMU JTaHHBIX BemlecTB. Jlo0aBisisi COK sroa u
(GpYyKTOB B HANHWTKHA, MOXKHO pa3paboTaTh (PYHKIMOHAIbHBIC HAMUTKH WM OO0OTaTUTh UX
MOJIC3HBIMU JUISI OpPTaHW3Ma dYeloBeKa (EHONbHBIMH COeAWHCHHSMH. OIHUM W3 HCTOYHHKOB
MONM(EHONBHBIX COSAMHEHUN SIBISIFOTCS  STOAbl  oOsienuxu. JloOaBrneHue monnu(eHOIbHBIX
COCIMHEHUI B KBAC C UCTIOJIb30BAHUEM SITOJ] OOJETIMXH MO3BOJIUT CO3JaTh MOJE3HBIN JIJIsl YeIOBEKa
(GyHKIIMOHANBHBINA HAUTOK [1,2]. Ilenpio qaHHOTO MCCIeI0BaHUS SIBISLIACH Pa3padoTKa pelenTyphl
KBaca, 000rameHHOro KOMIOHEHTaMU 00X H.

Metoabl ucciaenoBanuss. B xome palGoTbl ObUIO  HMCHOJIB30BAaHO KBACHOE CYCIIO,
MPUTOTOBJICHHOE U3 KOHIeHTpupoBaHHOoro kBacHoro cycia (KKC) u3 pacuera. 70% KKC
WCIIOJIb30BaJIM B TIporiecce Opoxkerwus, a octaBmuecs 30% 100aBIsIN MpH KyNaXHPOBAHUH KBaca.
B mpouiecce kynaxupoBaHus B COpPOKEHHOE KBACHOE CYCJIO TaK)K€ BHOCHIJIM OCTaBIIMIACS caxap B
BUJIE CaXapHOTO CHpOIa, TIIATeIbHO MepememuBaiu. [[ns oboramieHus HamuMTKa COK OOIENmUXu
BHOCHUJIM TIepes] TpoleccoM OpoxeHus. B pabGore wuccnemoBamu Tpu oOpaslla HamMTKa.
KonTtpomnsHblit — 00paser 1, KOTopsIid MpUroToBIIeH 0e3 100aBIeHUs COKa 00Iennxu, odpaser 2 — ¢
coJiepKaHueM COKa OOJIETTMXU B KBACHOM Cycje OOJeNHUXH B KOJIMYECTBE 6 cM’ Ha 300 oM’ (2%),
oOpazer 3 — ¢ coaepKaHUEM B KBAaCHOM CYCJI€ COKa OOJIEMMXH B KOJIUYECTBE 3 cM® Ha 300 oM’
kBaca (1%). JJomto cyxux BemecTB onpeaessin pegpakromerpudeckuM metoaoM cornacao 'OCT
6687.2-90 [3]. O6mryto kucioTHOCTH onpenersum coracHo ['OCT 6687.4-86 [4]. MaccoByro 707110
STWJIOBOTO CHHMpTA OMNpEAENsUIM Ha aHalIM3aTope CIHUPTOCoAepKaluxX HamuTkoB «Komoc-2).
KonuyectBo  monmudeHonpHBIX  coeauHeHud  ompenensimiu  MeroaoMm  DonmHa-YoxambTey
CHEKTPO()OTOMETPUYECKH U C UCIOJIB30BAaHHUEM KAIMOPOBOYHOTO Tpaduka (4epe3 ompeercHue
COJIEpP)KaHUsl XJIOPOT€HOBOW KHCIOTHI). [IpoBoamnu AerycTallMOHHYIO OLEHKY IOJTYy4YeHHOTO
HamnuTka ¢ yyactuem 10 yenoBexk.

PesyabTaThl. CHauana ObUIO HCCIEIOBAHO cojep)KaHWe (EHONBHBIX COCIWHCHUHA B
obnermxe 3amopokeHHOW. [lanmee Obuta pa3zpaboTaHa peuenTypa M TEXHOJOTHS IPUTOTOBICHUS
KBaca, oOOramieHHOro cokoM o0nemuxu. CpemHee 3HAUEHUE COACPKAHUS MONU(DEHOIBHBIX
coeauHeHuil B sArojgax o6nemuxu coctaBuwiao 0,98+0,18 wmr/r. Beul mpuroroBieH KBac Tpex
00pa31oB: KOHTPOJbHBIN (0Opaszer 1), obpazen 2 (2% coaepkaHusi coka obaenuxu) u odpaser 3
(1% conepxanust coka oOnenuxu). Pe3ynbrarel HCCleJOBAaHUN CHMXKEHUS COJEP)KAHUSA CYXHX
BEIIECTB B X0/I€ U Mociie OPOXKEHUS U KYTTaKUPOBaHUS IPUBEICHBI Ha PUCYHKE 1.

66 g4 6.3

43 45 aa
l H

0 vacos S vacoe 24 4aca Nocne
Ky amuposaHua

46

N KonTpone M OGpazey2 O6pasey 3

Puc. 1. Coagep:kanue Cyxux BelecTB 10 BpeMeHu Opoxenus, %
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CornacHo TpeboBanusiM ['OCT KHCIOTHOCTh KBAaCHOTO HANMTKA JOJDKHA OCTaBIATH 1,5 —
7 k.en. [5]. Ilony4yeHHbIE pe3ynbTaThl IPUBEACHBI HA PUCYHKE 2.

1,91 4 g4 191 4 84
04acos 54acos 24 4aca Nocne
kynamupoaaHun

® Houtpons mO6pasen 2 mO6pasey 3

Puc. 2. IToka3aTeqn KHCJIOTHOCTH KBAaca M0 BpeMeHHU OpOoKeHusl, cm’

OnmHuM W3 BaXHBIX ITOKa3aTesell SIBISETCS COAEp)KaHWE STHIIOBOTO CIHPTa, KOTOPOE,
MCXO0/1 U3 HOPMATUBHOW JOKYMEHTAIMH, He TOJDKHO MpeBbImath Oonee 1,2% (puc. 3).

2,04 2,03

1,03 1,02

Suacoe 24Naca
WY MASADOBI A

®u Koutpons WOGpaseu2 = OGpasey 3

Puc. 3. Conepxanue cnupra B KBace 110 BpeMeHH Opo:keHust, %o

Coneprxkanue (GeHOJBHBIX COCTMHEHUI B TOTOBOM HAIMTKE MIPEICTABICHO B Tabmwie 1.

Tadauuna 1
Conep:xanue (peHOJIbHBIX COeJUHEHNH B KBace
Oopa3sen Konunentpanust 00;1enuxoBoro Cpennee coneps;kaHue (peHOJIBHBIX
COKA COeTUHEHU I, MI/MJI
Kontpoins - 1,17+0,04
KBac ¢ coxom 1% 3,52+0,09
o0Iennxu 2% 4,88+0,09

C nenpro oOoraiieHHs HaIWTKa IMOJIE3HBIMU KOMIIOHEHTaMM OOJIEMUXH, a TeM OoJyiee B
CTpEMJICHUH clelaTh ero (yHKIMOHAIBHBIM, HEOOXOAMMO J00aBUTh KaK MOXHO OoJbllee
KoJimdecTBO obnenuxu. [IpoBenenne nerycranuu — OJWH U3 TJIABHBIX MTOKa3aTeNiel Mpu pa3padoTKe
HOBBIX HAMUTKOB. MIMEHHO OpraHoJIeNTHUYECKHE MOKa3aTeld OOYCIaBIMBAIOT CIPOC MPOAYKTA B
TOproBoil cetr. OpraHojeNnTHYECKUE IOKa3aTeNM OIEHWBAIW MO S5-0anbHOW ImiKame, rae S
MaKCHMallbHas OLIEHKA MPpU3HaKa. Pe3ynbpTarhl npeacTaBieHbl B TabmuIe 2.
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Taoanua 2
Opranonenanecmle nmorKasarTeJjim KBaca
IToxa3aTenu Ouerka, Gamk!
Oopaszer 2 (2%) O6pasen 3 (1%) KonTposb
IIBeT, BHELIHUM BUJ 5 5 5
[TosnHOTa BKYCa 3 4 3
Hacpimenune CO, 4 3 4
OtcyTcTBHE 5 5 4
JIPOXIKEBOTO TOHA
[IpucyrcrBue 3 3 3
XJI€OHOTO TOHA
OTcyTcTBUE ropeun 5 5 5
Bkyc obnenuxu 3 obnenmxa nepeduUBaeT BKYC KBaca | S Jerkui BKyC OOJIeTUXHU -
Cnanocthb 3 3 4
KucnorsHocts 5 5 3
3aKIoueHHE M0 «XopoI1o»
«Y TOBIIETBOPUTEIHEHOY» «OTarmaHO»
JISTYCTallUU

Ha ocHOBaHMM NPOBEAECHHBIX UCCIIEI0BAaHUI MOXKHO CAENATh CAEAYIOIINE BbIBOBI:

1. IIpoananu3upoBaHo  cojepkaHue (PEHOTBHBIX COCAMHEHWH B sAromax ooOienuxu. B
3aMOPOXKEHHBIX SITO/IaX OHO COCTaBIsIeT, B cpenHeM, 0,98+0,18 mr/r.

2. Tlo pusuko-xumuyeckum nokasaresssm, O6pasisl 2 u 3 cooTBeTcTBYIOT HOpMaTuBaMm ['OCT
31494-2012. Tlo pe3ynbrataM AETyCTallMOHHOW OLIEHKH BBISBICHO, YTO Hanbosee TapMOHUYHBIM
HaIUTKOM SIBJIsieTcsl oOpasel] ¢ 1o0aBlIeHHEM COKa 00Jienuxu B KOHIEHTpauu 1 %, u B TOTOBOM
HaNHTKE cofepkaHue (PEeHONbHBIX COeAMHEHMH cocTaBiser 3,52+0,09 mr/mi.

Tak, ¢ yderoM Ooiyiee MPHUATHBIX BKYCOBBIX KauecTB, HECMOTpS Ha TO, YTO COJAEpKaHHE
00JIETTMXOBOTO COKa B UCCIIEAyeMOM OOpa3lle MEHbIle, ObUT BBIOpaH HMccleayeMblii obpasen 3 ¢
conepxanueM oonenuxu 1%.
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Hara obpamenus: 13.09.2020.
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VIIK 577.2
®EPMEHTHBIN ITPEIIAPAT HA OCHOBE BPOMEJIMHA 1 THAJYPOHOBOM
KHUCJOTHI PA3JIMYHON MOJIEKYJIIPHOM MACCBI: ITMHAMUKA
YCTOMYUBOCTHU

C. M. ITankoBa*** M. I'. XonsaBka®**** B.I. ApTioxoB*
* BopoHEXCKHil rocyJapCTBEHHBIN YHUBEPCUTET, I'. BopoHnex, Poccus
** BopoHEKCKHI roCy1apCTBeHHBIN MeauiinHckuil yauBepeutet uM. H.H. Bypaenxko, r. Boponex,
Poccus
*#%* CeBacTONOIBCKUIN TOCYIapCTBEHHBIN YHUBEPCUTET, T. CeBacTonons, Poccus

PazpaGorka OMOKaTanu3aTopoB Ha OCHOBE (DEPMEHTOB  SABISETCS  AKTYaJbHBIM
HaIpaBJICHUEM HCCIEOBAaHUN B 00JacTH MOJEKYJSIpHOW OuONIOTMH. 3a CYEeT BO3MOXKHOCTHU
MOJIeKYJ Oenka crenupUuYecKy CBA3bIBATHCS CO MHOIMMHM BHJIaMU HOCHUTENIEH JaHHOE HAlpaBIeHHUE
LIMPOKO 00CYXkIaeTcsl B MeAULIMHE, (hapMalleBTHKE, KOCMETOJIOTHH.

[TpoTeassbl BHIMOIHAIOT BEICOKOCTICHU(UYHBIEC U CEIEKTUBHBIE MOAU(DUKALIUN OEIKOB, TaKue
KaK aKTHUBallUsg 3UMOTEHHBIX (hOpM (EPMEHTOB IyTEM OIPAHUYEHHOIO MPOTE0JIN3a, CBEPThIBAaHHUE
KPOBH M JIM3UC (PUOPUHOBBIX CT'YCTKOB, NPOLECCHHI U TPAHCIOPT CEKPETOPHBIX OEIKOB Yepes
MeMOpaHBI.

Bpomenun (K@ 3.4.22.4) mpexacraBnser coOOW PHIONMENTHIA3Y, BBIACISAEMYIO U3 Ananas
comosus, OH SIBJSIETCSI OJTHOIEIIOYEYHBIM TJIMKO3UIMPOBaHHBIM (pepmenToM [1, 2]. OnTumanbHbIM
muana3zoH pH cocraBisger 6-7, ontuManbHbld quana3zoH temmepatyp — 50-60 °C, nuanason
MOJNIEKYJIsIpHOM Maccel - 26-28 k/la [3]. Monekyna ¢epMeHTa BKIIOYACT TUIHYHYIO
«TANManHONOA00HYI0» CKJIAIKy, COCTOSIIYI0 W3 JBYX JIOMEHOB, pa3JIElCHHBIX OOPO3IIKOM,
conepxanieil aktuBHbIi neHTp u3 Cys26 n His159 u nBa aucynbpuansix Moctuka (Cys23-Cys63 u
Cys57- Cys96) [4]. BpomenuH MHTHOUpPYET arperanuio TPOMOOIMTOB, OJOKHPYET POCT PAKOBBIX
KIETOK, 00Ja/laeT MPOTHBOBOCTAIUTENBHBIM, (QHOPHHOIUTHYECKUM HMMYHOMOIYJIUPYIOIINM
newicteueM [5-7].

['manypoHOBasi KUCJIOTa WM THAIypoOHaT — OPraHWYECKOe COEeIMHEHHEe, OTHOCsAIIeecs K
rpymie Hecynb(paTupOBaHHBIX TNIFOKO30aMHHOTIIMKAHOB. JJaHHOE COeMHEHHUE TIPEICTABIIET COOOU
AQHUOHHBIM JIMHCHHBIM TIOJIMCAaxXapua C MOJCKYJSIPHOW MAacCoM, 3aBHCSIIEH OT crmocofa eé
nojryyeHus [8]. YCTaHOBIEHO, YTO Mpenaparbl '’MadypOHOBOM KHCIOThI CIIOCOOCTBYIOT CHUIKEHUIO
KOHIICHTPALMU MapOJOHTONATOICHHBIX MUKPOOPTaHU3MOB B OOJIACTH TMOCICONEPAIIIOHHON paHbI
Jla)ke MPU NEPBUYHOM OaKTepUaIbHOM 3arpsi3HEHUH (ONEpaliy Ha MapOJOHTE), UTO ONITUMU3HUPYET
32)KUBJIEHUE MTOCIICONEPALMOHHBIX PaH U CHUYKAEeT KOJIMYECTBO OCIIOKHEHUH [9].

Ilenpto  uccnenoBaHWsl — SBWIOCH — M3yuyeHME  HM3KoMmoaekyispHod (300  k/la),
cpennemornekyisipHoit (500 k/la) u Beicokomonekysipaon (800 x/la) ruamypoHOBOM KUCIOTHI Kak
cTabmiImM3aTopa KUIAKOTO ((EPMEHTHOTO Tpernapara Ha OCHOBE OpoMesrHa.

B xauectBe oObekTa wuccienoBaHus OblT BbIOpaH OpomenuH ¢upmbl «Sigma-Aldrich»
(CHIA), cyOctpaTtoM [Uisi TUAPONIM3a CIYyXKHI a3okazeuH ¢upmbl «Sigma-Aldrich». B kauectse
CTAOWIM3UPYIOMIMX areHTOB MPUMEHSIIN TPU BHJA ruanypoHoBoi kuciaoTel (OO0 «JlabopaTopus
I'manukay) ¢ monekymsiproit maccoit 300 (HMI'K), 500 (CMI'K) u 800 (BMI'K) x/a.

Crabunmzanuio OpoMeNnrHa OCYIIECTBIISIIN IIyTEM PacTBOPEHHsI €ro HaBecku Maccoil 10 mMr
B 2 MJI BOJHOIO pPacTBOpa I'MallypOHOBOM KHCJIOThI B KOHLEHTpauuu 1.5 % c mocnexyrommm
nepeMeIIrBaHueM NP KOMHATHOM TemIepartype.

[ToceB Ha MIOTHYIO MHUTATENBHYIO CpEAy MPOBOJIMIA METOJIOM «ra3oHa». bakrepuu ObuLin
BbIpaieHsl B coorBerctBuu ¢ [SO 11133-1-2011. Onpenenenue koaudecTBa KU3HECIOCOOHBIX
KJICTOK OCYIIECTBJISUIM IIyTEM BbICEBA Ha INUTATeNbHblE cpelbl (wyamednslii merox Koxa). Ilpu
pacyeTe KOJMYECTBA KIJIETOK MHUKPOOPIaHM3MOB B | MIJI MCXOJHOW CYCHEH3UH COIMOCTABIISIIN
pe3ysbTaThl BBICEBOB M3 OJHOTO U TOTO K€ PAa3BEIACHUS U ONPENCIAIN CPEeIHEe KOJIMYECTBO
KOJIOHWH s manHoro pasBeneHus. CormacHo ASTM  D5465-93  (2012) (Poccuiickuit
rocyJlapcTBeHHbIN cranaapT 26670-91) 6butn paccmotrpens! yaiiku [letpu ¢ uncnom KOE ot 30 no
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300. I[Ipu orieHKE CTEIEHN MUKPOOHOTO 3arpsi3HEHHs 00pa3IoB paccMaTpuBaiu 3HadeHus ot 10-15
KOE, Tak kKak 3T0 J0MyCTUMbII MUKPOOHBIH (OH 17151 BO3yXa U BOJIBL.

B xome Hammx HccieqoBaHUM OBLIO BEISBIIEHO, UYTO HAMOOJbIIEE YMCIIO KOJOHUK Ha 21
JIeHb MHKYOAaInK B XOJIOAMIBHUKE OKa3anoch y Opomenuna B pactBope 0.05 M tpuc-HCI Gydepa c
pH 7.5 (10 KOE/mn). ¥V 6pomenuna B Oydepe Tpuc-HCl u B pacTBOpe HU3KOMOJIEKYISPHOU
THaJTypOHOBOM KHMCJIOTHI IIPY KOMHATHOM TeMIIEpaType pe3Koe BO3pacTaHHE KOJNYECTBA KOJIOHMM
npoucxomuT Ha 3 neHp wHKyOanmmu (30 m 35 KOE/Mn coorBerctBenno). Ha 7, 14, 21 nesb
HauOoJibIas OakTepuaabHas 3arpsA3HEHHOCTh HAOMIOAAETCs y TIpernaparoB OpoMenuHa B Oydepe u
B pacTBOpe HU3KOMOJEKYJSIpHOW TruanypoHoBoi kuciotel: 80 u 79 KOE/Ma cooTBeTcTBeHHO. Y
npo6, mpomeamux uHKyOauuto npu 4 °C, Ha 21 nenp ObUTO MeHbIIee MHKpoOHOe umcio (7-10
KOE/mi), uem y 06pasioB nocne nakyo6anuu mpu 25 °C (30-80 KOE/mu).

Vcxons U3 M3I0KEHHOTO BBILIE, MOXKHO CJelaTh BBIBOA O TOM, YTO IpenapaT Ha OCHOBE
OpoMenIMHa ¥ THATYpPOHOBOW KHCJIOTHl PAa3MTUYHOM MOJIEKYJISPHOM MacChl yCTOMYUB K
0aKTepHaIbHOMY 3arps3HEHUI0 Tpu XpaneHudu npu 4 °C B Teuenune 21 cyrok. Takum obOpazom,
cneun(uyeckoe B3aUMOJEHCTBUE THATYPOHOBOW KHCJIOTHI C OpPOMEIMHOM YBEJIWYHMBAET CPOK
XpaHeHHUs Ipernapara U, BEpOsITHO, yCUIINBAECT aHTUOAKTepUAIbHBINA YPQEKT.

Paboma ewvinonnena npu ¢unancosoti noooepocke 6 ghopme epanma PODU 19-34-50042
MoNL_Hp, a makdice 8 hopme epauma Ilpezudenma Poccuiickoti @edepayuu 015 20Cy0apCmeeHHOU
NO00EPIAHCKU MOJIOObIX POCCULICKUX VHEeHbIX — 00Kmopos Hayk MJ[-1982.2020.4, coenawenue 075-
15-2020-325.
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YIK 637.5
OPITAHUYECKHUE MPOAYKTHI — HOBBIV TPEH/ B IUIIIEBOM
ITPOMBIIIIVIEHHOCTH

. C. Ilatpakona, C. A. Ceperun, M. B. Ilatmuna
KemepoBckuii rocy1apcTBeHHbII YHUBEpPCUTET, T. KemepoBo, Poccus

BONBIIMHCTBO  DKOJIOTHYECKUX TPOOJIEM, C KOTOPBIMHU TPUXOAWTCS CTAIKUBATHCS
YeJIOBEYECTBY, CBSI3aHBI C OTCYTCTBHEM YCTOWYMBBIX MOJeNel MoTpediieHuss U o0pasza >KHU3HH.
YCTOWYUBOCTD B 3TOM KOHTEKCTE MOHUMAETCsI Kak 11a0I0H MoTpedieHus, KOTOPbI COOTBETCTBYET
MOTPEOHOCTSAM COBPEMEHHOT'O TOKOJEeHHs 0e3 ymiepOa s mocheayromux nokoneHuit. Ocoboe
MECTO B psAy MOTPEeOHOCTEH YesloBeKa 3aHMMAIOT MPOIYKTHl MUTaHUsA. B coBpeMeHHO# MUIIEBOM
IIEMOYKE MPOCICKUBACTCS NSHUITUT MPOIYKTOB MHUTAHUSA, UCTOIb30BaHue [ MO, HCIonbp30BaHuE
MECTUINIOB U AaHTUOMOTHUKOB B CEIBCKOM XO3siicTBE. B CBA3M ¢ 3TUM Bce OONBIIMM CIPOCOM
cpeau MOTPEOUTENICH MOIB3YIOTCS TPOYKTHI MTUTAaHUS KaTeropuu «organic food». JlaHHBIM TepMUH
Yaie BCero NepeBOIUTCS KaK «IKOJOTHYECKH YUCThIE POAYKTHD) WIH «OPTaHUYECKUE TIPOTYKTHI.

CormacHO  JEHCTBYIOIIEMY  MEXKIYHAPOJHOMY  3aKOHOAATEIbCTBY  OpPraHUYECKoe
MIPOM3BOJICTBO JOJDKHO COYETaTh B ceOe JIydIue MPUPOJTOOXPAHHBIC MPAKTHUKH, OCHOBAHHBIC Ha
COXPAaHEHUU TPHUPOJIHBIX PECYpPCOB 0€3 HCIOJB30BaHUs MECTUINAOB, J00aBOK M YIOOPCHHIA,
TYMaHHOE OTHOILIEHUE K XUBOTHBIM, 0€3 NPUMEHEHHS METOJOB T€HHOW WHXEHEpUHU, a TaKxKe
TTOJTHBIM KOHTPOJIh MPOU3BOJICTBA U TIPOIeAypy ceprudukammm. [1]

brnarogaps 3HaHMsIM O pHUCKax s 300POBBS 4YelOBEKa U HEOOXOIWMOCTH 3alllUTHI
OKpY Xarollel cpesbl, OPraHu4eckoe MPOU3BOJCTBO JIEMOHCTPUPYET TEHIEHIUIO K YBEIMYEHHUIO.
Opranuveckoe CenbCKOe XO3SUCTBO 3alUINAST MPUPOJHYIO CPEAy M SBISETCS MEPCICKTHBHBIM
BUJIOM JESTENbHOCTH B SKOHOMHKE, MOCKOJBKY CIIOCOOCTBYET ONTUMAIbHOMY HCIOJIb30BAHUIO
PECYPCOB, Pa3BUTHIO CEIBCKUX PAMOHOB M JIEPEBEHb, YCTOHYMBOMY JKCIIOPTY, SKOHOMHYECCKOMY
pPOCTYy W TIOBBILICHUIO YPOBHS XU3HU. PBIHOK M CHpOC Ha OPraHUYECKUE MPOIYKTHI MOCTOSHHO
pacTyT, W IUIOLWAJAM MOJ 3THM IPOU3BOJCTBOM YBEIMUMBAIOTCA JeHb OTO AHS. [lo naHHBIM
IKCIIEPTOB PHIHOK OPTaHWYCCKUX TPOMYKTOB CTAaOMIBHO pacteT. OCHOBHAS JIOJISI OPTaHUYICCKOM
MPOIYKIIUHN peanu3yercs B pa3BUTHIX cTaHaX. MUPOBBIMH JUAEPaMU MO TUIOMIA/IAM, 3aHATHIM O]
OpraHN4YeCcKOe MPOU3BOJACTBO, ABIAIOTCS ABcTpanus, AprentrnHa u CIIA. Kpynneiinine MupoBbie
pBIHKK opranumdeckoil mpoaykuuu Haxonsatcs B CHIA, I'epmanun, ®@panuuu, Benukobpuranuwy,
Kanane, SAnonun u IlBeiinapuu [2,3]. Benymmmu cermMeHTaMu OpPraHMYECKOW MPOAYKIMH Ha
MHPOBOM PBIHKE SBJISIFOTCS: (DPYKTHI M OBOIIIH, XJIeO U KPYIIbI, HATUTKH, MOJIOKO U Msico. Takas xe
TEHJCHIIUS HAOIOAeTCSs U HA OTEYECTBEHHOM PBIHKE OPraHWYEeCKOW MPOIYKIUH, TAe Ha JIOJIO
xJ1e000yIOUHbIX H3Aenuid U Kpyn npuxogutcs 23%, obouieil, GpykToB M HAmUTKOB — 22%,
MOJIOUHBIX MPOAYKTOB 13% 1 MsAcHbIX poaykToB 11% [4].

[Tpou3BOACTBO OPraHUYECKUX MSICHBIX MPOAYKTOB JIOJDKHO Oa3vpoBaThCS Ha MPHUHIIUIAX
OpPTaHMYECKOTO JKMBOTHOBOJICTBA U TiepepaboTku Msca. OpraHudeckoe IKUBOTHOBOJCTBO
MpearnoiaraeT CBOOOHBIN BHITYJ )KHBOTHBIX, HEOTPAHHMUEHHBINH JOCTYI K MACTOWIIAM, BBITY] IO
OTKpPBITHIM HEOOM W MHUTAaHUE TOJIbKO OpPTraHWYeCcKUMHU Kopmamu 0e3 wucnonb3oBanus ['MO,
AHTUOMOTHKOB, TOPMOHOB pocTa. [5].

[lepepaboTka OpraHu4Yeckoro Msica JOJKHA TapaHTHPOBATh TOJBKO ECTECTBEHHYIO
00pa®OTKy  CBIpbS, TO3BOJSIOUIYIO COXPAaHUTh MAaKCHUMaJbHOE KOJUYECTBO MAakKpo- U
MUKpPOHYTPHEHTOB. B mporecce mepepabOTKH OMyCKAaeTCs HWCHOIb30BaHUE MEXaHUYECKUX,
(bu3nueckux U OMONOTMYECKUX METOJIOB, MO3BOJISIIOIINX HA MPOTSHKEHUH BCETO TEXHOJIOTHYECKOTO
IUKJIAa COXPAHHUTh KOJUYECTBO W KA4YECTBO JKU3HCHHO BAXHBIX OPTaHWYCCKUX KOMITOHEHTOB.
[Tpumensiemble METOIbI 00PaOOTKH CHIPHS TOJKHBI TAPAHTUPOBATH UCTIONB30BAHUE OTPAHUYEHHOTO
KoJMuecTBa J00aBOK M BCIOMOTATEIbHBIX CPEICTB 0OpaOOTKM, a UMEHHO YCHJIUTENIEeH BKyca U
apomarta, HCKyCCTBEHHBIX KOHCEPBAHTOB M CTA0MIIN3aTOPOB

Jl7is yrmakoBKM OpPraHWYEeCKUX MPOAYKTOB, B TOM UYHCIIE MSCHBIX, CJIEIYET HCIOJIb30BaTh
9KOJIOTMYECKH YHUCTbIE YMAaKOBOYHBIE MaTepHalibl, KOTOpPbIE HE OKAa3bIBAIOT OTPHUILATEIHHOIO
BIIUSHUSL Ha OKPYKAWIIyI cpeay. Takue marepualibl JAODKHBI OBITh OMOpasiaraeMbIMU, WIH
MOANISKAIUMHU  TOBTOPHOM mepepaboTke. BaxHBIM yCIOBHEM pealu3allid OpPTaHUYeCKUX
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IIPOAYKTOB SIBJISIETCSl ATall MapKUPOBKU. MapKuUpOBKa JOJDKHA COJEP/KAaTh YETKYI0 U TOYHYIO
nH(popMaIro 00 OPraHUIECKOM CTaTyCce MPOIyKTa.

Poccuiickuii pbIHOK OpPraHM4ecKuX TMPOIYKTOB COIVIACHO CTATUCTHUYECKHM JIAHHBIM
3aI0JIHEH TOJBKO Ha 2% M 00jalaeT MOTEHIMAJIOM JAJIs pocTa, 6yaroaapsi 0OJbIIOMY KOJUYECTBY
HEHCIIOJIb3YEMBIX 3€MeNb, HATUYNIO (EPMEPCKHUX XO3SHCTB, IPOU3BOIAIINX SKOJIOTHYECKH YHCThIE
MPOAYKTHl, HO HE HMMEIOIMX CepTH(UKAIUU U Ap. DTO MOATBEPKAACTCS CTAOMIBHBIM POCTOM
poiHka Ha 8-10% B rox HaumHas ¢ 2017 roma, yBeIMYEHUEM CEPTHU(PULUUPOBAHHBIX IO
OpPraHMYECKOE CEeIbCKOE X034icTBO 3emenb 10 390 Teic. ra u cBeimie 90 cepTuUIMPOBAHHBIX
OpPraHUYECKUX CEIbCKOXO35UCTBEHHBIX MPOU3BOAUTENEH [6].

Jlo HemaBHEro BpeMeHM B PoccHM TEpMUH «OpraHMYECKHM IPOAYKT» HCIIONB30BANICA Kak
PEKIIaMHBINA XOJI, TOCKOJIBKY OTCYTCTBOBajJa COOTBETCTBYIOIIAS HOpMAaTHBHO-TpaBoBas 0aza. C 1
suBapst 2020 roga Berynuia B cuity ®enepanbhblii 3akoH Ne 280-D3 «O6 opraHuyeckoi IpoLyKIUH
U O BHECEHMHM HW3MEHEHMH B OTIEIbHBIC 3aKOHOAATelbHbIE akThl Poccuiickoit deneparumy,
KOTOPBIM PETyJMpYET BOIPOCHI, CBSA3aHHBIE C MPOU3BOACTBOM, XPAaHEHUEM, TPaHCIIOPTHPOBKOIA,
MapKUpOBKOW M peanu3anuedl JaHHOM npoaykuuu. Hapsnmy ¢ 3Tum B cTpaHe AEHWCTBYeT psif
CTaHJApTOB  PETJIAMEHTHPYIOIIMX  NPOHW3BOJACTBO,  HISHTH()HKAaNWIO W  cepTH(UKAIUIO
OpPraHUYECKOM IPOLYKLHUU.

Cornacao I'OCT P 56104-2014 opranumveckuii MUILEBON MNPOAYKT — 3TO MPOAYKT B
HaTypaJbHOM WJIM NepepadOTaHHOM BHJIE, IPOU3BEACHHBIN U3 ChIPbSI PACTUTENBHOTO U )KUBOTHOIO
IIPOUCXOXKACHUS, BBIPALICHHOIO B 30HAaX JI1 BEICHHUS OPraHUYECKOrO CEIbCKOXO3SHCTBEHHOTO
IIPOM3BOJICTBA, a TaKXKe JIECHAas, MYelo- W pbhIOONPOIYKIHMs, BBIPALEHHAsA, IPOU3BEACHHAs,
nepepaboTaHHas, CepTU(PUIMPOBAHHAS, STHUKETHPOBAHHAs, COXpaHEHHAas W peanusyemas B
COOTBETCTBUM C MPABUJIAMU OPraHMYECKOTO MPOM3BOJICTBA, MPEJHA3HAYCHHAS AJIS TOTpeOIeHHs B
Uiy B TIepepadOTaHHOM WM HerepepaboTaHHOM BHae. B oTHomeHWHM TmepepadOTaHHBIX
OpPraHMYECKUX MPOTYyKTOB CTAHAAPTOM BBOJUTCS OIPaHMYEHHME Ha COAEpNKAHHE OPraHMYECKOIro
CBIpbsI, KOTOPOE cOoCTaBiseT He MeHee 95%. [7].

PazpaboTka W TpHUHATHE 3aKOHONATENFHOW SBJISIETCS BaXKHBIM IIAaroM B CO3JaHUU
POCCHICKOro 3KOKJIacTepa, KIIOYEBbIM 3BEHOM KOTOPOro OYAyT SBIATHCS (hepMepcKue X03gHCTBa,
3aHUMAIOIINECS TIPOU3BOACTBOM CEIHCKOXO03SIHCTBEHHOM MPOAYKIHMHU. [t mOTpeOuTeNs mosBICHHE
Ha paHKe OpraHUYeCKUX TMPOAYKTOB C TapaHTUPOBAHHBIM OTCYTCTBHEM aHTUOHOTHKOB,
NECTULUA0B, KOHCEPBAHTOB U T.J. MO3BOJIUT (JOPMUPOBATH PALMOH NMUTAHUS C YYETOM IPHUHIUIIOB
3/I0pOBOT0 MUTAHUS U, B LIEJIOM, 00pa3a )KU3HU.
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YK 637.522
HNEPCIHHEKTUBBI NCITOJIB30BAHUSA CYBIIPOAYKTOB B IIPOU3BOJACTBE
MACHBIX ITOJTY PABPUKATOB

A. C. IlerpoBa
Hosropoackuii rocyiapCcTBeHHbIN YHUBEpCUTET UMEHHU SpociaBa Myaporo, r. Benukuit
Hosropoa, Poccus

MsicHble TOBaphl SBJISIIOTCS MPOJIOBOIBCTBEHHBIMU TOBAapaMH KUBOTHOTO MPOUCXOKICHHUS.
NmenHo 3Ta rpymnmna ToBapoB o0ecrevyrBaeT HAaceJIeHHE MOJHOLEHHBIMU OeIKaMH, COIAEPKAIIMMHU
BECh KOMIUIEKC HE3aMEHUMBIX aMUHOKHCIIOT B ONITUMAJIbHOM COOTHOIIEHUH.

HaubGonee mnoTpebiseMbIM CErMEHTOM pBhIHKAa MSCHBIX TOBApOB SBISAIOTCS MSCHBIC
1moJTy haOpUKATHI, YTO JIETKO OOBSCHSIETCS W3MEHEHHEM 00pasa >KU3HH COBPEMEHHOI'O YeIOBEKa —
JaHHas KaTeropusi MPOAYKTOB TMO3BOJIAET COKPATUTh BpeMs Ha MPUTOTOBIECHUE NHUINUA 0e3
CHWKEHUS MHILEBOU MOJHOIICHHOCTH panvoHa. B HacTosiiee BpemMsi B COOTBETCTBHH C TIPUHSATOM
locynapctBennoit IIporpamMmoii pa3BuTHS 3A0pPOBOrO TMUTAHHUS HACENEHUS CTpaHbl OAHOW U3
OCHOBHBIX 33/1ad MSCHOM TPOMBINIJICHHOCTH SIBIISICTCS OOECIeYCHHE TMPOJYKTaMU IHTAaHUS HE
TOJILKO TIOBCEIHEBHOTO CMpoca, HO U MpoduinakTuyeckoro HazHaueHus. [Ipu »TomMm HeoOXxoaumo
YYHUTHIBaTh CHEIU(PHUKY CBIPHEBOTO O0OECIEUCHHSI MSCHOW TMPOMBIIUICHHOCTH. B yCIoBUsX
MMITOPTO3aMEIICHUsS Ba)XHO MaKCUMaldbHO J(PQPEKTUBHO U PE3YyIbTATHMBHO HCIOJIB30BaTh BCE
HMMEIOIIHECS 3arachl >)KUBOTHOTO Oenka [1].

OmHuM W3 TEpPCHEKTUBHBIX HAMpaBICHWN Pa3BUTHS  CBIPEBOM  0a3pl  MSCHOU
MPOMBIIIJICHHOCTH MOYXHO Ha3BaTh HMCIOJIB30BaHUE CYOINPOIYKTOB TMpH pPa3pabOTKe HOBBIX
MUIIEBBIX ~ MPOAYKTOB  MPO(UIAKTUYECKOTO  HA3HAYCHHS. OTtedecTBEHHOW  MSCHOM
MIPOMBIIIIJICHHOCThIO TaKO€ CHIPhE HCIOJB3YETCs, B OCHOBHOM, IIPU IPOU3BOJACTBE JIMBEPHBIX
Koj0ac, MamTeToB, KPOBSHBIX KOJI0AC M HEKOTOPBIX APYruX npoaykToB. LIIupoko pacmpocTpaHeHo
MIPOU3BOJICTBO MSCHBIX MTPOJYKTOB C UCTIOJIB30BaHUEM CYOIPOAYKTOB 32 pyOeskom [2;3].

CBHHOE cep/ilie OTHOCUTCS K CyOnpOAyKTaM MepBOil KaTeropuu ¢ AeNUKaTeCHO-IeueOHbIMU
cBoiictBamu. IloMMMO TOro, 4YTO JaHHBIH CYONPOIYKT COAEPKUT OOJIBIIOE KOJHUYECTBO
TIOJTHOLIGHHOTO OeJiKa, B HeM cojiepkarcsi BUTaMuHbl Tpynnsl B, Butamunsl C, E, PP, MHOXeECTBO
MHUKpPO- U MaKpolyieMeHTOB. [IpoaHanu3upoBanbl TaHHbIE XUMHUUYECKOTO COCTaBa CEp/la CBUHOTO
JUTSL TUETOTIPOPMITAKTHKH U TMETOTEPANTHH CEPJICIHO-COCYIUCTHIX 3a00eBanmi [4].

[lenpro JaHHOTO MCCIEOBAHUS SBIISJIOCH TEOPETUUECKH U HKCIIEPUMEHTATBFHO 00OCHOBATH
BO3MOXXHOCTh HCIOJIb30BaHUSl CEep/lla CBUHOTO B KAdy€CTBE ChIpbS IMPH MPOU3BOACTBE MSICHBIX
noiry(pabpuKkaToB C COXpaHEHHEM OPraHOJENTUYECKUX CBOMCTB M OWOJIOTHYECKOH II€HHOCTU
OCJIKOB TIPOTYKTA.

OObekTaMH WCCIENOBaHUS SIBISUTUCH Kojbacku MscHble mpousBonctBa UIT “Hamexnma”
(JIenmnrpazackas o6sacts, JlomoHOCOBCKHi paiioH, a. Pazderaeso) mo 'OCT 32951-2014; cepare
ceuHoe 1o I['OCT 32244-2013; oOpasubl TOTOBOro NpoayKTa. JlIsi 3KCIepUMEHTalIbHbIX
Hccae0BaHUN ObUIO TMOJATOTOBJICHO TPH 0Opasiia MPOAYKTa — KOJOACOK MSCHBIX C J0OaBJICHHEM
cep/lla CBUHOTO (B3aMeH TOBSAMHBI *)uioBaHHOUW) B konuuectBe 30 u 40% oT Macchl MSICHOTO
ChIpbs. B KkadecTBe KOHTpOJBHOTO 0Opa3ia ObuTa B3sATa pelenTtypa KoJI0acoK MSCHBIX 0e3
no0aBIeHHs CepJlla, WCIONb3yeMas Ha MpeAnpusTau. Pernentypa oOpas3IioB mpejicTaBlieHA B
Tadbymue 1.

O1eHKy OpraHoJIEITHYECKUX TOKa3aTeneld oOpa3loB MPOBOJMIN MO 5-0aJUIbHOM IKaje ¢
ydacTueM 12 He3aBHUCHMBIX YYaCTHHKOB Ha Kadeape TEXHOJIOIMHM MPOM3BOJCTBA U MEpepadOoTKH
cesnbekoxo3sicTBeHHoU nmponykuuu HoeI'Y um. fpocnasa Myaporo (r. Benuxuit Hosropon). Ilo
pesyabsTatam oreHkn obopasnoB (cormmacHo 'OCT 9959-2015 Msico u msicHbie mpoaykThl. OOmmue
YCJIOBHSI TIPOBEACHHS OPraHOJICNITUYECKOW OLIEHKH) BBIIBUINCH CIEAYIOUIUE pe3yibTarel. B
obOpasmax ¢ mgobaBiieHHEM cepjia cBHHOro B KonudecTBe 30% HE BBISIBICHO OTPHIATEIBHOTO
BIIUSHUS WHTPEIUCHTa HA WCCIeAyeMble TOKa3aTenu (BHEIIHWA BHUJA, [BET K COCTOSIHHE
MMOBEPXHOCTH, 3armax (apoMar), KOHCUCTEHIINIO, BKYC M COYHOCTD ).
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Taoaunua 1

Penentypa 00pa3unoB K0J10aCOK MACHBIX C 100aBJIeHHEM CepAlla CBUHOTO

Ho pwma pacxona, kr Ha 100 kr
KOHTPOJIbHBI
HaumeHoBaHHe CHIPbS il o0pa3zen — | 1 oOpasen | 2 odpa3sen
oe3 30% 40%
n00aBJIeHUS cepana cepaua
cepana
CBUHUHA JKWJIOBAaHHAs TMOJIyXUPHAsi C MacCOBOM
N N 55 55 45
Joneit sxupoBoit Tkauu ot 30% mo 50%
loBsigmHa  >kujoBaHHAs  BBICHIETO  copTa €
MAacCOBOM J0JIEM COEAUHUTEIIBHOW U KUPOBOU 30 - -
TKaHel He 6oiee 20%
Cepauie cBUHOE - 30 40
Inuk konbacHbI (XpeOTOBOM 1 OOKOBO) 15 15 15
Hroro: 100 kr
Lpanocmu u mamepuanvel, k2 Ha 100 ke Heconeno2o cvipwsl
HutpuTtHOo-nioconoyHas cMech 1,5 1,5 1,5
Ileperr yepHblii 0,2 0,2 0,2
Hroro: 101,7 xr

Cpennsis cymma 0ajjioB JETyCTAallMOHHOM OIEHKH KOHTPOJIBHOTO 0Opasma coctaBuia 4,7;
oOpa3ua ¢ gobasienueM cepaua B komudectBe 30% - 4,55. O6pazen; ¢ BHeceHuem 40% cepana
MOy OIIEHKY aeryctatopoB 4,0 6amios. [Ipu yBenudenun n0jiu BHECEHUs cepAlla U3MEHUIIACh
KOHCUCTEHIIMSI TPOIYyKTa — MPOAYKT CTajl MEHEe YIPYrMM, KpOME TOTO, TMOSBUIICS MPUBKYC
cyOponykToB. Takum o0Opa3oMm, [aHHBIA o0Opaszelnl HE TPHHUMAT YYacTHe JaIbHEUITHX
WCCIIeIOBaHUSIX.

B xozxe nocneayrommx uccaeqoBaHU ONMPeesuioch CoAepKaHrue OenKa B MpeACTaBICHHBIX
oOpa3iax MpoJayKTa C HCHOIb30BaHHEM cIeKTpodoTomerpuueckoro meroaa cormacHo ['OCT
25011-2017 Msco u msicHble TPOYKThl. MeToabl onpeneneHus Oenka. Pe3ynbraTel uccieoBaHus
Mpe/icTaBjIeHbI B TaOIuIE 2.

Taoaumna 2
MaccoBas 10111 0eJika B 00pa3nax KoJI0acoOK MACHBIX
Ne oOpasna MaccoBas noas 6eaka, %
KonTponpHbIi 00paser] — 6e3 100aBieHus cepa 17,1+0,2
O6pasern ¢ gobasienueM 30% CBUHOTO cepaila 16,3+0,1

B pesynbrare onpeneneHuss MacCoBOM oM Oeka B 0Opa3iax npoayKTa yCTaHOBIEHO, YTO
cojepxanue Oeiaka B KOHTPOJIBHOM oOpaslie MpoAyKTa W B oOpasie C 3aMEHOW TOBSIMHBI B
peuentype Ha cepaue cBuHoe coctraBwio 17,1 u 16,3 % COOTBETCTBEHHO. YMEHBIIECHUE
cojepxaHus OelKa MpU 3aMEHE MSCHOTO CHIPhs (TOBSIIMHBI) HAa CyONPOAYKTHI (CEpAIE CBUHOE)
OOBSICHACTCS MEHBIIMM cofepkaHuemM Oenka B cepaue. OgHako, B IpeniaraeMoM IPOIYKTe
coJiepskaHre Oeska MOHU3WIOCh HE3HAUUTEIbHO (TIOHMKEHHE COCTaBmIIO 5%).

Cormacno MP 2.3.1.2432-08 «Hopmbl (HU3HOJOTHUECKUX NOTPEOHOCTEH B SHEPrud M
MUIIEBbIX BEHIECTBaX Ui pa3Nu4HbIX rpynn  HaceineHusi Poccuiickoit  Denpeparumy,
¢busnonoruueckas NOTPeOHOCTh B OENKE JJIs B3POCIIOT0 HACeNIeH!s cocTaBisieT B cpeanemM 80 r/cyT.
C ydetoMm, 4TO peKOMeHIyeMasi B CyTOYHOM pallMOHE 10JIsl OETKOB KUBOTHOTO MMPOUCXOKICHUS OT
o0I11ero ux KoJuuecTBa A B3pocibix coctaBiseT 50% (tT.e. B cpennem 40 r/cyt.), ynorpedienue

129



Hepcnekmuenble Hanpaejaerusl paseumus nuweeoﬁ npoOMvblULIEHHOCMU U CENTbCKO20 xo3siicmea

100 T «k0I0acoOK MSICHBIX» C MCIOJIB30BAHUEM B PEIENTYpEe TOBSAUHBI, TIO3BOJIHUT YJOBIETBOPHTH
CYTOUYHYIO MOTPeOHOCTh B >KMBOTHOM Oenke B cpenHeMm Ha 21,4%, a mpu 3aMeHe TOBSAMHBI Ha
CBUHOE CepJlie JaHHAas MOTPeOHOCTh OyeT yaoBieTBopeHa Ha 20,4%.

buonornyeckass  LEHHOCTh  OENKOB  NPOAYKTAa  MPOBOJMIACH  IIyTEM  OIICHKHU
AMHHOKHMCIIOTHOTO COCTaBa OEJIKOB TOBSIWHBI M CEpJlla CBHHOTO M AaMHUHOKHCIOTHOTO CKOpA.
AMHMHOKHCIIOTHBIH COCTaB MSICHBIX KOMIIOHEHTOB PELETITYPHI IPEICTABICH Ha PUCYHKE 1.
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Puc. 1. AMMHOKHCJIOTHBIN cOcTaB MACHOTO cbIpbs (T / 100 r 0esika)

B pesynbrare mpoBeaeHHBIX HCCIEIOBAHUN MTOKa3aHa 11eJecO00pa3HOCTh 3aMEHbI TOBSIIUHBI
B pelenType MSACHBIX KOJIOACOK Ha cep/ie cBUHOE. [1o opraHonenTHuecKkuM mokasaressiM o0paser
¢ nobasnenueM 30% cepaia Moxydyus TOCTATOYHO BBICOKYIO OIICHKY JETYCTAaIlMOHHOW KOMHCCHH.
JlanpHeiiliee yBeTMYEHHE BHOCHMOTO CyOmpoayKkTa MpHBENO K JAe(eKkraM KOHCUCTEHIUH U
MOSIBJICHUIO B MPOJIyKTE YpE3MEPHO HABA3UMBOIO MPUBKYCa cepLa.

CHmxkeHue ob1iero konuyecTsa 6eika B Koidackax cocTaBmiIo 5% IO MPUYUHE MEHBILETO
€ro cojepXaHus B ChIpbE - CEpAllE CBUHOM (B KOTOpPOM coAepxHuTcs okoio 15% Oenka)
OTHOCUTENLHO TOBsSAMHBI (Okono 18% Oenka). B pesynbTare ompeneneHus OHOIOTHYECKON
LIEHHOCTU OEJNKOB HCCIEAYeMOro MpoAyKTa OOHapy’>KE€HO, YTO 3aMeHa TOBSAUHBI B pElENnType
KOJIOACOK Ha cepJlle CBMHOE HE OKa3bIBae€T HETaTMBHOTO BO3/JCWUCTBHUS Ha JAaHHBIA IMOKa3aTelb,
MOCKOJIbKY aMHHOKHCIIOTHBIN CKOp MPaKTHYECKH BCEX HE3aMEHHMbBIX aMHUHOKHCIOT COCTaBUII
6ombmie 1. B aTOl CcBA3M 00OCHOBaHHAs /032 BHECEHMs CEpALla CBHHOTO IpPHU IPOU3BOACTBE
K0J10aCOK MSCHBIX MO3BOJIET MOJYUYUTh MPOAYKT C BHICOKUMHU OPTraHOJIEITUYECKUMHU CBOMCTBAMHU
IIPU IPAKTUYECKHU UACHTUYHOW OMOIOTYECKON IIEHHOCTH.

Crnucox nureparypsl
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C. 185-190.

3. Ucnonw3zoBanue cyompoayktoB B Poccum um 3a pybGexxom / JI. W. JleGenera,
B. B. HaconoBa, M.U. Bepeskuna // Bee o msice. —2016. — Ne 5. — C. 8-13.

4. buonorndeckas IIEHHOCTh (aplIeBbIX KOHCEPBOB CIEIHATM3UPOBAHHOTO Ha3HAYCHUS /
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VJIK 614.31:637.5 )
OLIEHKA COJEPKAHVSI AHTUBUOTUKOB TETPALIMKIMHOBOIA I'PYIIIIBI
B IMMUIIEBOI MPOAYKIINH

T. B. Ilogneraesa, O. C. Yarmisirnua
KemepoBckuii rocy1apcTBeHHbIN YHUBEpPCUTET, T. KemepoBo, Poccus

[Tomydyenue 6e30MacHOil MPOAYKIHMU B COBPEMEHHOM MHpE SIBJSETCS OJHOM M3 Ba)XKHBIX
3a/1a4 COBPEMEHHOT0 yenoBeuecTBa. C pa3BUTHEM HAyYHO-TEXHUUYECKOTO MPOrpecca U MOSBICHUEM
HOBBIX BO3MOXKHOCTEM YYEHBIMU pa3padaTbIBalOTCS YCOBEPUIEHCTBOBAHHBIE MOAXOABI K
MIPUMEHEHUIO PA3IMYHbIX OMOJIOTMYECKH AaKTUBHBIX BEILECTB, B TOM YUCJIE MPOTUBOMHUKPOOHBIX
CPEJICTB.

AHTUOMOTUKH B COBPEMEHHBIX YCJIOBHUAX HE3aMEHHUMOE CpEACTBO, MPEkKAEC BCEro, B
KauecTBe JIeYeOHBIX U MPOPUIAKTUUECKUX MPENApaTOB B CEIBCKOM XO3SHUCTBE M KUBOTHOBOJICTBE
1 OTKa3 OT MX MCIOJIb30BaHUS MOKA HE MPEJCTABISAETCA BO3MOXKHBIM. /[aHHBIE MpenapaTel HaYaIu
HCIIOJIb30BaTh Cpa3zy e IOCJI€ WX OTKPBITHS, IOCKOJIbKY OHHM XapaKTepU30BAIUCH PAIOM
JOCTOMHCTB: TPeOOBaJIOCh HEOOJBIIOE KOJUYECTBO s BHIUMOro 3¢ddexra, oHm oOmamanu
OOJIBIIMM MAcCIITA0OM aHTUMUKPOOHOTO IEUCTBUS, UMENIA HU3KYIO TOKCUYHOCTb.

OaHako MOMHUMO UCHOJB30BAaHUS B BBILICYKA3aHHBIX IENSIX MPOTUBOMUKPOOHBIE CPEACTBA
HCIIONIB3YIOTCS CErOJHS JUUIsl YBEIMYEHUSI MBIIEYHON MAacChl M YCKOPEHHSI POCTa )KUBOTHBIX. Ele B
40-x Tomax MpOLUIOrO BEKa HCCIEJOBaHMS YUYEHBIX IIOKa3ajld, YTO IOCTOSHHOE BKJIIOYEHHE
OakTepuii B paIlioH JKUBOTHBIX W INTHUIBI @K€ B HEOOJBININX KOJWYECTBAX CIOCOOHO TIOBBICHTH
MHTEHCUBHOCTh POCTa HUBOTHBIX M NTULBI A0 30 %. B coBpeMEHHBIX yCIIOBUSAX NPUMEHEHHE
AHTHUOMOTHKOB MO3BOJISIET MOBBICUTH 3TOT MoKa3aTeib 10 50 %.

Hecmotpss Ha OueBUAHYIO HEOOXOIMMOCTh TPUMEHEHHS AaHTUOMOTHUKOB, Yy4YEHBIE
00€CIOKOCHbI HEraTUBHBIMU TIOCJEJICTBUSMU HEPEryJIHUPyeMOro M HEKOHTPOJIHPYEMOIO HX
UCIO0JIb30BaHus. J[0Ka3aHo, UTO pe3UCTEHTHOCTh K aHTUOMOTHKAM BO3HUKAET KaK y )KUBOTHOTO, TaK
U TIepEe/IaeTCsl YeNOBEKY, KOTOPbIi ynoTpeOiseT B NHILY MPOAYKTHI, COAEpKAIIUE OCTATOUHBIE UX
KonuvecTBa. JlaHHast mpoOiieMa CTaBUT 33a4y 3aMEHbI OTHUX aHTHOMOTUKOB JIPYTUMHU WIIH ITOUCKA
BCE HOBBIX aHTUOMOTHUYECKUX BEIIECTB.

B nacrosimiee Bpems u3 okoso 3000 M3BECTHBIX aHTUOMOTHKOB JUIITL OKOjo 100 Haxomsat
MMPUMEHEHNE B MEIUIIMHCKON M BETEPUHAPHON MPaKTUKE. AHTHOMOTHUKH TETPAUKIMHOBOW TPYIIITHI
OMHM W3 Haubojiee pPacCHpPOCTPAHEHHBIX BETCPUHAPHBIX AHTUOMOTHKOB, WCIOIB3YEMBIX B
KMBOTHOBOJICTBE Oyarojiapsi IIUPOKOMY CIIEKTPY ICHCTBHS MPOTUB MHKPOOPTaHU3MOB, HHU3KOU
CTOUMOCTH. TeTparuKiInHbl aKTHBHO MCMOIB3YIOT BO MHOTHX CTpaHaxX MHUpa AJs MPOPUIAKTUKH U
JICYEHUSI CEILCKOXO3SIMCTBEHHBIX )KUBOTHBIX [ 1].

TeTpalMKIUHbBl SBIAIOTCS CWJIBHBIMU JIEKAPCTBEHHBIMM CPEACTBAMH, BBI3BIBAIOLIUMU
BO3HHUKHOBEHHE YCTOMYMBOM pE3UCTEHTHOCTU K aHTHOMoTHKaMm. [IpemapaTel gaHHON Tpymnibl B
MUIIEBBIX MPOAYKTaX WM OKPY’KAIOLIEH cpee MPEeACTaBIsAI0T ONPEAEICHHBI PUCK IS 310POBbS
YeoBeKa, OHM MOTYT BBI3BIBATh PSJI CEPbE3HBIX 3a00JIeBaHM, Cpeau KOTOPBIX, 3a00JeBaHHUS
LEHTPATBbHOW HEPBHOW CHUCTEMBI, 3a00JIeBaHUS TIEUCHH, AJIEPTUUECKIE PEaKIUH, TUCOAKTEPHUO3BI,
3a00JIeBaHUs OPTaHOB MUIIEBAPUTEIHHON CUCTEMBI M KOXKH U JIp.

Texanueckuit pernameHt Tamoxkennoro cows3a TP TC 021/2011 «O 06e3omacHoCTH
numeBoi npoaykuun» u TP TC 033/2013 «O Ge30macHOCTH MOJIOKAa W MOJIOYHOH MPOIYKIIUK»
HOPMHPYET COJIepKaHNe TETPALMKIMHOB B MUIIEBBIX TpoaykTax He 6omnee 0,01 Mr/kr.

CyuiecTByeT HECKOJIBKO METOJOB OMNpPEAENICHUsS TETPALMKIMHOB B MPOAYKTaX MHMUTAHUS.
Haubonee pacmpocTpaHEHHBIMH — SIBISIOTCS — XpoMmMaTorpaduueckue METOABl U METOJIbI
MMMYHOXUMHUYECKOTO aHaiu3a [2].

XpomarorpadidecKue METOJbI, B YAaCTHOCTH METOJ] BBICOKOA(h(MEKTHBHON KUIKOCTHON
xpomarorpaduu, sBIAIOTCS 3()(HEKTUBHBIM METOAOM pa3feNieHHs] CIOXKHBIX CMECEH BEIECTB U
MO3BOJISIOT ONPEACIATH OAHOBPEMEHHO OO0JIBIIOE KOJTMYECTBO aHTUOMOTHKOB [3].

VMMyHOXUMHYECKHE METOABl OTJIMYAIOTCA MPOCTOTOM  BBHIMOJIHEHHs, OBICTPOTOM,
BO3MO’XHOCTBHIO aBTOMAaTH3allMU U KCIIOJIb30BAHUA 11 OJTHOBPEMEHHOTO OMpE/esIeHNs OO0JIbLIOro
KOJIMYECTBA AHAJIU30B, BEICOKON YyBCTBUTEIIBHOCTHIO U CEIEKTUBHOCTBIO.
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B xone paboTe ObuIH MPOBEIEHBI HCCIEAOBAHUS HECKOIBKUX 00Pa3IOB MPOTyKTOB MTUTAHUS
C HCIIOJIb30BAaHMEM MeTOoJa BbICOKOAI(D(DEKTHUBHONW IKUIKOCTHOW XpomMarorpaguu ¢ Macc-
cnektpomerpuueckuM aetrektupoBaHueM (BOXX-MC/MC) u metonqom HUMMYyHO(EPMEHTHOTO
anamm3a (MUDA) Ha comepkaHHME OCTATOYHOTO KOJIMYECTBA AHTUOMOTHKOB TETPAIMKIMHOBOM
rpynnsl [4,5]. WccnenoBanuss mpoBoAMiau Ha oOpas3max HpOAYKIMH, MOJYYEHHOH M3 XO3sICTB
KemepoBckoit obmactu B mepuon Maif-aBryct 2020 roma. Pesynprarthl McclenoBaHHMNA
NpeCTaBICHbI B TabIuUIe 1.

Taoauma 1
Conep:kaHue TeTPAIUKJINHOB B MUIIEBOH NMPOAYKIHH
O0beKT MeTtona KoanuecTBO Mpood KoanuecTBO
HCCJIeIOBAHUS HCCJIeT0BAHMS JUISL MCCJIETOBAHUA | TOJIOKHTEJIbHBIX P00
MpelmeyHas TKaHb BOXX-MC/MC 4 1
TOBSIIUHBI (OKCUTETPALMKIINH)
MpbimeyHas TKaHb BOXX-MC/MC 5 0
IBITIJICHKA-0poiinepa
IIeUYCHb IIBIIJICHKA- BOXKXX-MC/MC 7 1
Oporinepa (TOKCHITMKITIH)
Mojoko DA 8 0
Men DA 6 0

PesynbpTarhl mokaszamu, YTO B OCHOBHOM CHTYyaIlMsl IO 3arpsi3HEHUI0 AHTHOMOTHKAMH
MUIIEBONW MPOMYKIUU TMONYYSHHBIX 00pas3noB OnmarompusitHas. OIHAKO TOT (akT, YTO BCE-TaAKH
mpemapaTsl JaHHOW TPYyNmNbl Jake B HE3HAYUTENbHOM KONWYEeCTBe ObIM OOHApy>KEHBI B
MPOIYKIIMH, TOBOPUT O HECOOJIIOIEHUU M HapYIIEHUH MPABUJI NMPU UX UCTIOJIb30BAaHUH.

Paboma evinonnena 6 pamkax epanma Ilpezudenma P® npu cocyoapcmeennoti noooepiicKu
sedywux Hayunwlx wkon (HI-2694.2020.4)

Crnucoxk nureparypbl

1. Monitoring of pharmacologically active substances in milk in the european union/
Bilandzi¢ N.,Varenina I., Kolanovi¢ B.S., Luburi¢ D.B// Veterinarska Stanica. — 2020. — T.51. -
Nel. - C.19-31.

2. Kampaunkas O.U. BerepunapHo-caHUTApHBIE  KOHTPOJb  OCTATOYHBIX  KOJIHMYECTB
AHTHOUOTHKOB B CBIPhE U MPOJYKTAX KUBOTHOT'O MPOUCXOXKICHUS: aBTOped. AUC. TOKT. TeX. HAYK:
16.00.06 / Kanpannkasa Oxcana Ba"osHa. - M. - 2008. - 44 c.

3. Ucnonp3oBanne Meroga BOXX-MC/MC st onpeneneHus 0CTaTOYHOTO KOJIMYECTBA
MeTabomuToB HHTpodypaHoB B MscHOH mpoaykumu/ O.C.Yarmeruna, T.B.[lonmneraesa,
JI.A.Octpoymos, F0.B.T'oixy6moBa// XXI Bek: HTOr'H MPOILIOro U MpoOIeMbl HACTOSIIETO IUTIOC. —
2020. —T.9, Ne3. — C.116-121.

4. TOCT 31694-2012. IIpoaykThl MHILEBBIE, MPOAOBOIBCTBEHHOE ChIppe. MeTon
OTpe/ieNIeHUs] OCTATOYHOI'O COJEp>KaHUS aHTUOMOTHUKOB TETPALMKIMHOBON TIPyHIbl C MOMOUIBIO
BBICOK02(D(PEKTUBHOM JKUIKOCTHOW XpoMaTrorpaduu ¢ Macc-CIieKTPOMETPUIECKUM JTETEKTOPOM (C
N3menennem N 1, ¢ TlompaBkamu) [DnektponHsiit pecypc]. M. :Crangaptundopm, 2013. — 21 c.
Pexum noctyna: http://docs.cntd.ru/document/1200096573

5. TOCT P 53774-2010 Moaoko ¥ MOJIOUHbIE MPOIYKThl. IMMyHO(EpMEHTHbIE METO/IbI
ompeneneHuss Hanudyusi aHTUOMOTHKOB (¢ M3menenmem N 1). [DnektponHBIM pecypc]. M.:
Crannmaptundopm, 2019. — 16 c. Pesxxum moctyma: http://docs.cntd.ru/document/1200077510
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YK 504.75.06+663.911.15
CO3JJAHUME BUOPA3JIAI'AEMbBIX MATEPUAJIOB HA OCHOBE PACTUTEJIBHOI'O
CBIPbS 111 MUHUMU3AIIMA SKOJJOT'MYECKOM HATPY3KHW HA BUOCDHEPY

N. 1O. IToropoxko, A. B. Llatypos, A. M. Kanu, A. B. Manunun, H. B. Haymenko
FOxHO-Y panbckuit rocy1apcTBeHHBIH YHUBEpCUTET, T. YensaouHck, Poccus

Cocrositnue skojorud Ouochepsl HANpPSIMYIO CBSI3aHO C aHTPOTIOTEHHON HArpy3Koul, B
CTpaHax C pPAa3BUTOW MPOMBIIUIEHHOCTbIO 3HAYUTENBHYI0 YacTb OTXOJOB (OPMHUPYIOT
IJIaCTUYECKUE MaTepuaibl, MEIJIEHHO JETrPaJupyIOlIUe B €CTECTBEHHBIX YCIOBUIX. B 3TOM CBA3M
ceromHsi OONIBIIIOE  KOJMYECTBO HAYYHBIX HCCICNOBAaHMW HANpaBI€HO Ha  pa3paboTKy
OWopa3inaraeMbpIXx MaTEpHUajoB, B TEXHOJOTUHM HOBOTO TIOJMMEpa B KadeCTBE MAaTPUIIBI
WCIIONIB3YIOTCS KpaXMallbl, IEKTUHBI, XUTO3aHbI U JIPYTUE TMPHUPOIHBIC MOTUMEPHBIE KOMIIOHEHTHI.
BaxxHo, d4Yro »TH MaTepuanbl AKOJOTMYHBI M OE30MAacCHbI, CIEJOBATEIbHO, TMOJyYeHHE
aNbTEPHATUBHOTO PpEIICHUS [UIsi MHUHUMHU3ALUKW HAarpy3kd Ha Ouochepy TNO3BOIUT PEIIUTh
npobaemMy rio6anbsHOTo ypoBHS [1].

B mnpeanaraembix pa3paboTKax OCHOBHBIM ChIpbeM [UIsl TOJNy4YeHHsI OuopasiiaraeéMbiX
MaTepHuagoB ObUIM ompeAesieHbl KapTodeabHbI KpaxMmal M IeJITI0JI03HOE BOJOKHO, B KaueCTBE
KOHTPOJIMPYEMBIX MapaMETPOB PEOJOTMYECKHE CBOMCTBA, TaK KaK BA3KOCTb XapaKTEpPU3YeTCs
BEJIMYMHON TOKa3aTess TEKy4YeCTH pacIulaBa U OMNPEEINIeT YCIOBUS BEICHHSI TEXHOJOTHYECKUX
nporeccoB. Ilpu mnepepaboTke MOTUMEPOB PA3IUMUYHONW BS3KOCTH TpPEOYIOTCS OIpe/ieleHHbIE
TEXHOJIOTUYECKUE PEIICHUSI U COOTBETCTBYIOIEE TEXHOJIOTHYecKoe obopynoBanue. Kpome toro,
W3MEHEHHE BS3KOCTHBIX XapaKTEePUCTUK JKUAKOTO KOMIIO3UTa B TMPOILIECCE XPAHEHHS MOXKET
U3MEHSTBCS, YTO MOXXET BIMATH Ha TEXHOJOTHYECKHE CBOWMCTBA CBIPBS, CIIOCOOCTBOBATH
MOSIBJICHUIO JeEeKTOB pa3HOro xapakrepa. CBs3UM ¢ 3TUM, B UCCIIEOBaHMSIX Obla MOCTaBJICHA
3a/laya yCTaHOBJICHHUS BAapUATHBHOCTH PEOJOTHYECKHX IMOKa3aTesiel (B YaCTHOCTU BSI3KOCTH) IPH
XpaHEeHUH (B TeUCHHE 48 4aCcOB) KOJUIOUIHBIX CYCTICH3UH PA3HOTO0 KOMIIOHEHTHOT'O COCTaBa.

CooTHoOIlIEHHE KOMIIOHEHTOB B COCTaBE€ CYCIEH3MM ImpenacraBieHsl B Tabnuue 1.
[Momyuenne 0Opa3OB KOMITO3UTHBIX CYCHEH3HH OHOpas3iaraeéMoro IUICHOYHOTO MaTrepuana
TOTOBWJIM TyTEM MEXaHWYECKOro BbIMemmBaHus (B TeueHne 10 MHUHYT) C TOCIEeRyIOIeH
yIBTPa3ByKOBOW 00pabOTKOM HAa aKyCTHYECKOM MCTOYHHKE YNPYTUX KOJeOaHWH yIbTPa3ByKOBOM
npubope «Bomua» moxmens Y3TA-0,4/22-OM, paGortaromem Ha uactore (22 + 1,65) kI u
BbIX0HOM MotrHOcTH 400 BT npeaBaputenbHO MOATOTOBICHHBIX BOJHBIX pacTBOPOB. [lomyueHHbIe
00pa3Ibl KOMIIO3UTHOM CYCIIEH3UH OLEHUBAIKNCH MPU MOMOIIY aHAIU3aTOpa BA3KOCTU MoAenu SV-
10 1 ucnonp30BajM AJsl MOJYyYEHHUS IUICHOK HaJUBHBIM criocoOoM. OOpa3isl BBHICYIIMBAIU HpU
temnepatype 20...24 °C B teuenue 20...24 4acoB U OTHOCUTEJIBHOM BJIA)KHOCTH BO3/yXa HE BBIIIIE
60 %. [IpoBoanaM BU3yalIbHYIO OILIEHKY OOpa3IOB IUICHOK MPO3PAYHOCTU U TAKTHJIBHO COCTOSIHHE
MOBEPXHOCTH [2].

Taoauua 1

CooTHollIeHHE OCHOBHBIX PE€UECNTYPHBIX HHI'PECAUCHTOB 1JISI IIOJTYYCHU S 06p33IIOB
KOMITO3UTHBIX cycnemnifl u 6n0pa3.11araeMbIX IVICHOK

O0BeKT HanMeHoBaHue U KOJINYECTBO BHOCHMOI0 HHTpeuenTa, %
HCCJIeI0BAHUS Kpaxmau kapropenbusiii (KK) Henarono3noe BojiokHo (LIB)
Cycniensus 1 1,5 0,5
CycnieHsust 2 1,5 0,3
Cycnensus 3 2,0 0,5
Cycniensus 4 2,0 0,3
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Pesynbrartel  uccnmemoBaHusT MOKa3aTened  BS3KOCTH — TOKas3ajia, YTO COOTHOIIEHHWE
OMOTOIIMMEPOB B CYCIICH3UH BIIMSET Ha MOKA3aTeld BA3KOCTU U OIPEACTSeT MX CTOWKOCTh MpHU
xpaHeHuu. Tak nns cycneHsuu ¢ cootHomeHueM uHrpeaueHToB KK:IIB coorBercrBenno 1,5:0,5
yepe3 ABAJLIATh YEThIPE yaca XpaHEHUsS BS3KOCTh CHU3WJIAch MHHHManbHO (Ha 22, 3 + 0,01
Mmlla/c) u makcumanbho ans cycnensuun KK:IB cootBerctBenno 2,0:0,5 (wa 106,3 + 0,01 wlla/c).
OO0pa3siibl MICHOK, MOJYYEHHBIC U3 TaHHBIX CYCIICH3UN MMENH pa3Hbli YPOBEHb MPO3PAYHOCTH (OT
MPO3PaYHbIX, MPO3padyHO-MyTHBIX ). [Inenku monyuennsie u3 cycnensuu 2 (KK:1IB coorBeTcTBEHHO
1,5:0,3) wmenun Ha TOBEPXHOCTH IUIOTHBIE YAaCTHUII, YTO BO3MOXXHO KOMIIEHCHPOBATh
TEMIIEpaTypol TMpU BHIMEIIMBAHUM CYCHEH3MHM. Bce MPUTOTOBIEHHBIC IJICHKH MPU Crude He
00pa3yroT Ha TOBEPXHOCTH TPEHIMH, IOCIE CHATHUS AcPOPMAIMOHHOTO HampspkeHus (mpobda Ha
W3ru0) MPUHUMAIOT UCXOTHOE COCTOSHUE.

BriBoabl. Pe3ynbTaTsl ncciaeaoBaHus OKa3alld, YTO MOACIUPOBAHUE PEUENTYPhI CyCIeH3UN
M0 BapUallM¥d KOMIIO3UTOB TO3BOJUT TMOJNYYUTh IUIGHKH C pPa3HBIMU XapaKTEPUCTHKAMHU H
pacmpuTh cepy X MpUMEHEeHUs. PeryiaupoBaHHe peoIOTHYECKUX XapaKTEPUCTUK KOMITO3UTHOM
CYCIIEH3UH TO3BOJIUT KOHTPOJIMPOBATH TEXHOJIOTHYECKUE U IKCIUTyaTaIlMOHHBIC CBOMCTBA Oy IyIIeH
OuopasnaraeMoil 1ieHkH. [loydeHHBIE pe3yNbTaThl UCCIEAOBAHUS TO3BOJISIIOT MPOTHO3HPOBATH
MMPUMEHEHHUE PACTHTEIBHBIX IOJMMEPOB IS MPOU3BOACTBA OIPEACICHHOTO BHJIa TUICHOYHOTO
u3aenus (MUIIEBOM TUICHKH, MAaKETOB M T.J.) U MOXET CTaTh B TEPCIEKTUBE aJbTEPHATHBHBIM
pelIeHneM Ui BBIBEACHUS U3 000poTa 1uractmacc [3].

Paboma svinonnena npu gpunarcosoui noooepoicke PODU 6 pamrax peanuzayuu npoexma No 18-
53-45017 « Yavmpa3zeykoeas unkancyaiayus 6uo102u4ecKyu akmugHblX COeOUHeHUll 0 pameuenus
8 NUUYEBOU MAMPUKCH.

Crnucok nmureparypbl

1. Kpytbko, D. T. TexHomorusi brnopasiaraeMbIx moiMMepHbIX matepuanioB / O. T. KpyTeko,
H. P. Ilpokxomuyk, A. 1. I'no6a. — Munck: BI'TY, 2014. — 105 c.

2. Kpeokanosckmii, B. K. IIpomsBoacTtBo wu3menuii #u3 MNOJMMEPHBIX MaTtepuaioB /
B. K. Kpspkanosckuii, M. JI. Kepbep, B. B. Bypnos, A. JI. ITanumaruenko. — CII6.: IIpodeccus,
2004. 464 c.
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V]IK 637.5
MMPUMEHEHUE BLICOKOT'O THIPOCTATHYECKOT'O JJABJIEHUS
B TEXHOJIOTHH ITPOM3BOJICTBA MSICOITPOJYKTOB

U. A. ITpokonenko
CeBacTonoabCKuil TOCy1apCTBEHHBIN YHUBEPCUTET, T. CeBactonons, Poccus

HapamuBanue TeMnoB mpou3BOACTBA Msica NMTULBI U 00BEMOB BBIITYCKa M3 HETO OTOBOM
MPOYKIH TpeOyeT pallioHaIbHOIO HCIIOJIb30BAHUS CHIPHEBBIX PECYPCOB, MOBBIILIEHUS BHIXOJ0B U
YIy4dIIeHUs] KadecTBa MNPOAYKTOB mnuTaHus. COBpEeMEHHBIE TEXHOJOTHHM OCHOBAaHBI Ha
HCIIOIb30BAaHUH HOBBIX METOJIOB 0OPA0OTKHU CHIPHS U BHICOKOTEXHOJIOTUYECKOT0 000y AOBaHHUS.

B 3apy0eXHBIX M OTEYECTBEHHBIX IyONUKAIMAX WMMEIOTCS HEKOTOpPhIE CBEIEHHUS O
MPUMEHEHUU TEXHOJIOTHH BbICOKOTO naBieHus (BJ]) st o0paboTKu CHIPhS M MHUIIEBBIX MTPOIYKTOB,
OJTHAKO, 3TOTO HEIOCTATOYHO JJIsl BHEAPEHUSI HOBOW TEXHOJIOTUU B TPOU3BOACTBO [1].

OreuecTBeHHbIE yueHble eme B 1994 1 sKCEepUMEHTaNbHO J0Ka3ajdd BO3MOYKHOCTh
MIPUMEHEHHUS BBICOKOTO TUapocTaTruueckoro gasinenus (BI'Jl) anig momydeHus roroBoro mpoaykra
u3 roBsauHbl. HoBasi TeXHOJIOTHS Tak ke, KaK U TeIuioBas 00paboTKa, MPUBOJIUT K MHAKTHBAIIH
kucnoil Qocdarazpl, THTUOUPOBAHUIO KUZHEAEATEIBHOCTH MHUKPOOPraHU3MOB. OTINYUTENHHOM
ocobenHocteio BI'J] sBisercss TO, 9TOo MpH NaHHOH 0Opa0OTKE HE MPOUCXOAWT W3MEHEHHH
XMMHUYECKOT0 ¥ aMHUHOKHMCIIOTHOTO COCTaBa MsCa, MOBBIIIAETCS BIAroCBs3bIBaIONIasi ClIOCOOHOCTb,
CTPYKTYPHO-MEXAHMUUECKUE XaPAKTEPUCTUKH YBEIUUYMBAIOTCS 32 CUET MOBBIIICHUS «YIPYTOCTH, a
HE (OKECTKOCTH», KaK 3TO MIPOUCXOIUT MPH TepMooOpadoTke [1].

brnarogaps o6pabotke B/l mpoayKThl HEe MOABEPraroTCs pa3pylIUTEIHHOMY BO3JIECHCTBHUIO
BBICOKHX TEMIIEpaTyp, COXPAHAETCS CBEXKECTh BKycCa, CTPYKTypa, IBET W NMUTATEIbHbIC BEIIECTBA
[2]. C momoIIpI0 3TOM TEXHONOTHH TepepadaThIBAIONINe MPEANPUITUS MOTJIH Obl 3HAYUTEIBHO
YMEHBIIUTh NPUMEHEHNE XUMUYECKUX KOHCEPBAHTOB WM H30ekaTh MX MPUMEHEHUS, COKpalas
3aTpaThl ¥ BBITyCKas YUCTYIO, HATYPAJIbHYIO M 3KOJOTHYECKH YUCTYIO MPOTYKIHUIO.

Bce BolmIenepevyrcIeHHOE MO3BOJSET CUMTATh BBIOpAHHOE HAIpPAaBICHHE HCCIIECIOBAHUI
COBPEMEHHBIM U aKTYaJIbHBIM.

[lenp paboOTBl —yCOBEPIICHCTBOBAHWE TEXHOJOTHUIPOAYKTOB M3 Msica NTHIBI C
ucroib3oBanueMm BI'/I.

[IpenMeTsl ucclenOBaHUI: MOAENBHBIE U KOHTPOJbHBIE OOpa3Ibl MscCa, MOJYYCHHBIE U3
OXJXJEHHOTO (hriie UBIIAT-OpoiiepoB, XpaHuBIInecs He Oonee 24 1 nocie y6os mpu 0...4 °C.
OmnbiTHBIE 00pasubl oOpabarbiBanu mpu pa3nuuHbix pexumax BJl. KonTponbHble 00pa3mbl —
OXJIAXJICHHOE (e, a B HEKOTOPBIX OIBITaX — BapeHOE MSCO, BeTunHa u3 Oemoro msca. O0paboTKy
CHIpbSI TPOBOAMJIM Ha aBTOMAaTH3MPOBAHHOW yCTaHOBKe BbIcokoro mamieHus (AYBT), xortopas
Obla pa3paboTaHa M HM3roToBiIeHAa B J[OHELKOM HAIIMOHAJIBLHOM YHHUBEPCHUTETE SKOHOMHUKH H
Toprosiu umeHn MuxawnaTyran-bapanoBckoro.

Hamu Op110 ycTanoBneHo, yto B guana3zoHe oT 300 10500 MIIa texnonorutoBI'J[ MoxHO
MPUMEHSITh I [POU3BOJCTBA  MONYy(aOpUKATOB  BBICOKOW CTETIEHH TOTOBHOCTH, 4
obpaboTkycsiie 600 MIla — nys TpPOU3BOACTBA TOTOBOM MPOIYKIIUU U3 Msica mTUllbl 3, 4]. beto
OTMEUYEHO, YTO BHICOKOE MaBJICHHE HE MPHUBOJIUT K 3HAUUTENBHBIM U3MEHEHUSM XHUMHUYECKOTO
CcOoCTaBa M JHEPreTHYECKON IEHHOCTU MscanTuilbl. HoBas TEXHONIOTHs MO3BOJSET MOMYUYUTh
0OJICCHE)KHYIO, COYHYIO KOHCHUCTEHIIMIO, creurduueckuif apomaT, paBHOMEpHBIM IIBET
Ha paspese.

Taxxe nokazano, yto B auana3zoHe BJ[ ot 200 mo 700 MIla noBsimatoTcsi CTpyKTYpHO-
MEXaHWYECKHEe W (PYyHKIHOHAIHHO-TEXHOJIOTHYECKUE CBOWMCTBA. [laHHAs TEXHOJOTHUA CHHUXKAET
BEJIMYMHY MOTEPb MACCHI, 10 CPABHEHUIO C TEPMHUUYECKON 00pabOTKOIl (BapKoii), UTO UMEET BasKHOE
3HAUEHUE JUIS OMpPENETICHHUS BBIXOJA TOTOBBIX TMPOAYKTOB TpU TepepaboTKe MaHHOTO BHUAA
CBIpbs [S].
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Bbutn onpenienieHsl peKuMBbl, IPH KOTOPBIX MOKHO TIPOU3BOJIUTH TOTOBYIO IPOIYKITUIO THIIA
BetunHbl (700 MlIla, nponomkutensHocTs 30 MUHYT) [6].

Hamu Obuta ycoBeplieHCTBOBaHA perentypa «BerumHel u3 0enoro msca», KOTOPYIO
npoussoaar no TU YV 15.1-30183590.007-2003 (tabu.1).

Tabéauua 1
Penentypa «BeTunHbl U3 6€10r0 MsCa»
HaumenoBanue Pacxon ceipbs

Coipwe Heconenoe, ke (ra 100 ke)
Msico usIIIAT-0poitnepoB 100
Uroro 100

Ipanocmu u mamepuanvt, 2 (na 100 ke Heconeno2o cvipvs)

Conb oBapeHHas MUIIEBas 2500
Caxap-necok 300
[Tepen uepHbIit MOJIOTHIHN 100
Ilepen nymucThIil MOJIOTBIN 45
Opex MyCKaTHBIN WM KapJaMOH 60
YeCHOK CBEXXHM OUMILEHHBIN 200
Ob6oiouka MOJIMMEPHBIE TUIEHKH JIJIS1 BAKYYMHOM yIIaKOBKH

OTnuunTeNnbHOW 0COOEHHOCTh pa3pabOTaHHOW PEeLEnTypbl SBIAETCS OTCYTCTBHE HUTpPUTA
HaTpusi, KOTOPBIA NOOaBIAIOT B KOJOACHBIE M3AENUs s (HOPMHUPOBAHMS I[BETA, a TaKXkKe s
WHTUOMPOBAHUS OKHUCIMTENBHBIX M MHUKPOOMOJIIOTMYECKUX IPOLECCOB MSICHBIX MPOAYKTOB. Jliis
MPOAYKTOB M3 0enoro msica NTHIBI BONPOC O (OpMUpOBAaHMM IBETAa OCTPO HE CTOUT, a
MIPEIOTBPATUTH OKUCIUTEIBHYIO OPYY KUPOB, IOIaBUTh MUKPOQIIOPY MOKHO ITyTEM BO3AECHCTBUS
Ha CBIPHE BHICOKUM JIaBJICHUEM.

Jlns ompeneneHUs CpoKa XpaHEHHWs HOBOTO MPOAYKTa MPOBEIU OaKTEPUOIOTHYECKUIN
aHaJu3 10 CTaHAAPTHON METOJIMKE, pe3yIbTaThl KOTOPOTO MpeACTaBIeHbI B Ta0.2.

Taoauua 2

HN3menenne 0akTeproI0rnyecKuX NMokasaresieil BeTYMHbI IPH XPaAHEHUH

ITokazarenu Pesynprarer aHanmsa Bo BpeMs XpaHeHHs 00pa3IoB, CyT
KOHTPOJIbHBII UCCIENYEMBII
5110151202530 5 | 10| 15|20 |25 30
KMA®AuM, KOE/r 5
o)
o [5a Q-‘
S | & | o oc|lo|lo|o|o | o
~ | ¢ = - - - Qe 2] |
=~ | E — N ||| en | en
=
=i
O
[Tatorennas u ycinoBHo- He Boigeneno
rmaToreHHass MUKpodopa
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AHanmm3 KauyecTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa MHUKPOQUIOpHI TIOKa3al, 4YTo B
oOpa3uax mnpoaykra «Berumna u3 Oenoro Msca», NPOU3BEACHHBIX TEPMHUECKUM U HOBBIM
crioco0aMl BO BpeMsl XpaHEHHs YCJIOBHO-TIATOTEHHBIX M TAaTOTEHHBIX MHUKpPOOPTaHM3MOB HE
BbIIeNIeHO. [Ipy XpaHeHUn B Te€UEHHE 5 CYyTOK KOHTPOJIbHBIN 00pazer MpuOIU3uiICs K TPAHUYHOMY
3HaueHuto KMA®AHM, a Ha 10 cyTku HEe COOTBETCTBOBAJl TpeOOBAaHUSAM 0€30MaCHOCTH MPOAYKTA.
Poct Mukpo¢opsl B uccieyeMoM NpoayKTe MPOUCXOANUT MEHEE HHTEHCUBHO.

Takum o6pazom, pekoMmenayem obpadbotky BI'J] ot 300 mo 700 MIla nns mpousBOACTBa
TOTOBOM NPOAYKLUH, KOTOpass OyJeT MMETh BBICOKHE KAUECTBEHHBIE XapaKTEPUCTHKH, a TaKXKe
OTBEYaTh TPEOOBAHUSAM 0€30MMaCHOCTH.

Crnucok nureparypsl
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THJIPOCTATUYECKOTO JaBJICHUsS: aBTOped. AUC. HA COMUCK. YU. CT. KaH[. TexH. Hay4: cmer. 05.18.04
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1994. — 19c.

2. CykmanoB, B.A. CBepxBbICOKOE [aBJICHHWE B MHUIIEBBIX TEXHOJOTHUSAX. COCTOsHUE
npobsembr: MmoHorpadus / B.A. Cykmanos, B.A. Xa3zunos. — Jlonenk: Jlonl ' YOT, 2003. — 168 c.
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4. Ilpoxonenko W.A. ToBapoBemHas OIEHKa Msica LBILIAT-OpoiiiepoB, 00pabOTaHHOTO
BBICOKUM THJpocTaTnyeckuM nasieHueM / [Ipokonenko M.A. // TexHomoruss u TOBapoBeICHHE
WHHOBAIIMOHHBIX MUIIEBBIX MPOayKTOB. —2019. — Ne 3 (56). — C. 77-80.

5. Prokopenko I.A. Research of functional and technological parameters of high pressure
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6. Bunnukosa JL.I'. [I[pumMeHeHre BBICOKOTO JIaBJIC€HUS B KaU€CTBE AJIbTEPHATUBBI TEIJIOBOM
obpabotku msca nruisl / JI.I.Bunaukosa, U.A.Ilpokonenko // Bocrouno-EBponeiickuii sxypHa
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VK 632.9
W3YUYEHUE MMOTEHIMAJIA ICUXPODGUIHHBIX BAKTEPUIT U KX
_ METABOJIUTOB }
B BHOJIOTMYECKOW 3ANIATE MJIOAOOBOIIHOM MPOIYKIIUN

A. 1O. IIpocekos, O. B. Koznosa
KemepoBckuii rocyapcTBeHHBIN YyHUBEpCHTET, I'. KemepoBo, Poccus

Bgenenmne. [Tpo6nemsl 3¢hpekTnBHOCTH OMOKOHCEPBALIMH MTPOAYKTOB MUTAHUS C TIOMOIIBIO
MHUKPOOPIaHW3MOB HU/WIM UX META00IUTOB UMEIOT MUPOBYIO aKkTyaJabHOCTH [1;2;3]. B TexHonorun
KOHCEPBUPOBAHHS ISl PEIICHUS TE€X WJIM MHBIX 33/1a4 WCIOJB3YIOTCS MHOTOOOpPA3HbIC MHILEBBIC
uHrpenueHTbl. CerofHs He IpeKpamaeTcs MOMCK HOBBIX NMPOJYLIEHTOB WM YCIOBUH Il CUHTE3a
MeTa0OJUTOB C yIyYNIEHHBIMH KayeCTBaMH, IIMPOKAM CHEKTPOM HHTHOupyrommx 3¢dexton. 1o
JTaHHBIM aHanuTudeckod kommnauuu Alto Consulting Group [4], UMOOPT pa3iHYHBIX MHUILEBHIX
n06aBok B Poccuto B 2017 rogy cOCTaBUI B CTOMMOCTHOM BbipakeHuu $1,224 muH. Haubounbiyro
JIOJII0 B MIMITOPTE 3aHMMAIOT Takue cerMeHThl, kak «Kpacuremm» ($485 mun) m «KommuiekcHble
numeBbie  100aBkm» ($375 muiH). CerMeHTHpPOBaHHME POCCHICKOTO pPBIHKA IMHIIECBBIX J100aBOK
npencraBieHo  apomatusatopamu  (31%), koHcepBanTamu  (26%), kpacurensmu  (20%),
anTuokucautensmMu (14%), rnazuposarensmu (7%), 3amytHurensimu (2%). Junamuka ummnopra
nuieBbIX HHrpeaneHTos B Poccuto (2013-2017 rr.) moka3ana B Tabmuie 1.

Taoauna 1

JlMHaMHKa HMIIOPTA NUIIEBbIX HHrpeaAneHToB B Poccuro (2013-2017 rr.)

Toxawbl HarypajibHoe BbIpaskeHue CTOHMMOCTHOE BhIpAKeHHE
HMIIOPTA MUIIEBBIX 100aBOK, HMIIOPTA MUIIEBHIX 100aBOK,
TBIC. TOHH $ MuH
497.49 2.04
465.05 2.00
450.75 1.60
720.56 2.11
509.45 1.87

HUcemounux: ananutuka Alto Consulting Group

Tak, ucxonas W3 NPEICTaBICHHBIX JaHHBIX, B Pa3BUTHUM JWHAMUKHM HMMIIOPTAa MHILEBHIX
UHTpeaneHToB B Poccuio HaOmrogaeTcs MpoTHBOpEYHEe: UMIOPT MUIIEBBIX JOOABOK CHUYKAECTCS B
CTOMMOCTHOM BBIPQ)KEHUH, HO YBEIMYMBAETCA B HaTYpaJbHOM BbIpaK€HHMH. MBI HE pacrojaraeM
JOCTaTOYHOW uHGpopManueil ans oObSACHEHUs OTOoro sBieHus. HeoOXoAMMO KOMILJIEKCHOE
M3Y4YEHHE JTAHHOTO CEKTOpa 3KOHOMHUKHU JUIsl BBICTpauBaHUS CTPATETWU MPHUHATHS ONTUMAJbHbBIX
yIOPaBIECHUYECKUX PELIEHUH MO0 COBPEMEHHBIM OHOTEXHOJOTUSM COOCTBEHHOTO IPOU3BOJICTBA
MUIIEBbIX MHIPEAMEHTOB B CTpaHe. B 3TOM cMpbiciie M3ydeHHE MOTEHIHAla TMCUXPO(UIBHBIX
OakTepuil OTKpHIBAET HOBBIE TMEPCHEKTUBBI JJI PA3BUTHUS TEXHOJOTUU OHOKOHCEPBAIIUH.
[cuxpodunbl, Kak ecTeCTBEHHbIE OOHMTATeNM Iellep, He MPEACTABISAIOT COOOW OMAaCHOCTH IS
YeJIoBeKa M3-3a X HECTIOCOOHOCTH PACTU MPU TEMIIEPAType YEIOBEUECKOTO Tea.

[leny HACTOAILIETO MWCCIEAOBAHUS — BBIABICHME MEXAHU3MOB AHTarOHUCTHUYECKOTO
BO3JICHCTBUS ICUXPOPUIBHBIX MUKPOOPTraHn3MoB. [locTaBieHHas 1eiab KOHKPETU3UPYETCS PAIOM
83AUMOCBA3AHHLIX 3a0ay. BO-NIEPBBIX, 0TOOPaTh 00pa3ibl MUKPOOHOTHI Tnemmep lopHoii Illopun u
Caanpa; BO-BTOPBIX, ITPOAHAIU3UPOBATE MUKpOGUIOpy oToOpaHHBIX oOpasmoB metogom T-RFLP;
B-TPEThHUX, CJIENaTh aHAIU3 MUKPO(MIOPHI MOBEPXHOCTH CBEXHX IUIOAOB OBOIIEH M (DPYKTOB
metomoMm TTLP.

Metoasl uccaenoBaHusd. XapaKTep HAYYHOIO W3BICKAHUS CIIY)KUT INPEANOCBUIKON s
MPUMEHEHHUS KOMIUIEKCA METOAOB H3y4YeHMs MCUXpomibHbIX Oaktepuil. K HuUM oTHOCSTCA
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cnenytomue: meton T-RFLP; mukpockonudyeckuid METO/I; CEKBEHUPOBAHUE yYaCTKOB T'€HOB 16S u
18S rRNA; meton IILIP B peanbHOM BpeMeHHU.

PesyabTathl M ux  oOcy:xkaenme. B pamkax  uccienoBaHMST — MEXaHHU3MOB
AQHTarOHUCTUYECKOI'O BO3AECUCTBUS MCUXPOPUIBHBIX MUKPOOPIaHU3MOB ObLTH OTOOpaHbI 00pa3Ibl
Mukpo6uoTsl nemiep ['oproii Hlopun u Cananpa, a Takke caenaH CKPUHUHT CaMUX TICHXPOQHIIOB.
Mectamu oTO0pa MUKpOOHBIX coobmiecTB ctanu neuiepa ['aBpunosckas (KemepoBckas oGnacts,
BbenoBckuii paiioH) u neniepa A3acckas (KemepoBckas o0macth, TamraroiasCkuil paiioH, M. Y CTh-
Kab6pip3a). Ha pucynke 1 akTyanu3upoBaHbl KyJbTypajbHble M MOP(OIOrHYecKHe CBOICTBa

M30JITOB, BbIeNIeHHbIX 13 nieniep ['opuoit [llopun u Canaupa.

MOPDOJTOTIHA KOJTOHHH

MHKPOCKOINMHMYECKHE XAPAKTEPHCTHKH

Koaonun anamerpom 1-3 mm, user Koaounii ceerio-
SR p e 2 g Z INpamorpuuareasusie nagouxn (0,5+0.7) x (1,0+2,5)
WeAThI co a0 BeIpaKe HHONH nHrMenTanneii. N .
Haoanr 1 : - = i MEKEM, IIPH HCCAEOBAHNNN METOIOM «BHCHYAH KAL)
Koaonuu Kpyribie, Kpas KoJoHUI POBHBIE M ILIOCKHE, 3 )
£ KJICTKH N0JABHANBLI
KOJIOHNK Npo3painbie |
MeaKoMOPIIMHHCTBIC, OKPYI/IbIE, cpeanux paimepos 3- | [Ipoacaenojobusie rpubkn. Kierkn kpynusie,
" e 5 My, npoduiiL BOAHKCT LI, MATOBLIE, UBET DelbIii, OBAIBLHBIE, patvepom 3,6-7.2 Mmukpona B auny n 3-4,5
e : Kpai BOJHHCTLIN, CTPYKTYPA 0JIHOPOIHAN, MHKPOHA B JIHAMETPE, NPH HCCACTOBAHMN MeT010M
| KOHCHCTEHIMS 110 T Has | «BHCHYAR KA KACTKH NOABHANBL
Oxpyrasie, pasmep 6-9 mm, npodguib BLINYKIbIH,
aaaes BOPCHHUCTBIE, HBET 0T He10r0 10 Gypo-3eaenoro, Kpai AKTHBHO PAIBHTHIH MHIEIHI.
B HEPOBHBI, CTPYKTYPaA HEOIHOPOAHAR, KOHCHCTEHINSA Cnopo n konuaneodpasyomne, IpaMnoaosneibubie
IO THAS |
. IpamnogokuTe/bibie Apoinbie cnopoodpalylonme
Ceposaro-6e/ibie KOJOHHH C ITAIKHMH KpasgMi, cJaerka . 7 N
= - : g = najnouku paiveposm 2-3 x 0,6 MEM, pacnoiiomenubie
Hioanr 4 BPACTAICIINMH B arap, BA3Koi KOHCHCTEHINHN. % .
’ 3 s OIMHOMHO, NONAPHO WJIN UENOYKOI, IPH HecIe10BAH NN
Pasmep koaoumii 1-3 mm — ) S
| | METO0M «BHCHYAR KAILIA» KJACTKH N01BHAKHDI
| Kosonmm B uentpaabioii Mactn noBsimiennble, —_— il I
H3oant 5 Goposnuareie, cepoparo-Geibie, GIeAHO-PO30OBLIE Muneanit caeranilt, nynmcras.
b et o - 5 gl : 2 Konwanorenes caabuiii, cepo-3e/ienoBaroro orrenka
CCPOBATO-3C1CHLIE 10 OPEXOBO-3¢1eHBIX |
. MeAKoOMOPIMHHCTEIC, OKPYT/LIC, G0JLUINX pazMepos Kokkn, AHILIOKOKKH, HCH0YKH HIH CKOILICHHS W3
Wonins 3-7 My, npoh AL BOJIHNCT I, MATOBLIE, ILBET OT KOKKOR, HHOI/IA BCTPEYAIOTCH NAJT0UKH.
i He0ro 10 KPeMoBOTo, Kpaii HePOBHLIN, CTPYKTYpa Ipamuoaoxureibibe, cnopoobpasyioume.
OAHOPOIHANR, KOHCHCTEHIHA NJI0THAR | Hemoasuansie. Pasmep 1-5 mm
im0 Ba ikt KON EAR & A FDA T N erih I'pammoaoxuTebHBIe Dpobusie cnopoobpasyomme
1 _ I i i - e - PRAMH, - najgodKH pasmepom 2-3 x 0,6 MKM, pacnojioaennbie
Hzonar 7 BPACTAIOIMMN B arap, Baskoi koncuerenmmun. Paivep ) . :
13 v OIHHOMHO, MONAPHO, MPH HCCAeT0BAHNN MET0/10M
funiay WBHCHYAN KAILIH» KJICTKH H0ABHAHLI

Puc. 1. KyasTypanabnbie 1 MOp(oJI0rudecKkne CBOMCTBA N30I9TOB,
BbileJieHHbIX U3 newep I'opuoii [llopuun u Canaupa

OcoOenHocT MUKPOQIIOPBl O0TOOpaHHBIX 00pa3ioB ¢ moMombio aHamuza 16S PHK
pPacKphITBI Ha TpUMEpPE pe3yJbTaToB wHACHTHGUKanmuu u3oasaTa 1. HapabGorka 16S rDNA.
KoHcepBaTuBHBIE MpaiiMephI MPeACTaBICHBI CISAYIONINM 00pa3oM: 8f- aga git tga tcc tgg ctc ag;
926r - ccg tca att cct ttr agt tt; 1492r - ggt tac cct tgt tac gac tt. IlepBUYHBIA CKPUHUHT 1O 0ase
nanHbix GenBank u RDP-II mokasan, uto wuccneqyeMblii MITaMM MPUHAIICKUT K TaKUM
CHUCTEMaTUYECKHUM Tpymnnam, Kak Bacteria, Firmicutes,; Bacilli; Bacillales, Bacillaceae, Bacil.

B Tabnmune 2 mpeactaBieHBl pe3yNbTaThl aHAIW3a MUKPOQIIOPHI TMOBEPXHOCTH ILIOJOB
oBoiei u ppykroB meroaom ITIIP.

Tao6anna 2

Pe3yabTaTsl BhlieIeHUSI MUKPOOPTaHU3MOB C IOBEPXHOCTH CBEKHX II010B OBOLIEH H
¢ppykTOB

Ne ‘ HA3BAHUE IITAMMA

‘ NCTOYHUK BBIIEJIEHUA

Bacillus stratosphericus aypraa
Bacillus endophyticus rpyma oOBIKHOBEHHAs
Bacillus pumilus aypraa

Bacillus subtilis
Enterococcus casseliflavus
Leuconostoc mesenteroides

caJIaTHbIN nepen
caJIaTHBIN nepen
3€MJISIHMKA CaJ0Bast
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Serratia plymuthica aypraa
Pseudomonas azotoformans aypraa
Microbacterium foliorum anplya

Erwinia persicina 3EMJISTHMKA CaJl0Bast
Erwinia aphidicola CaJIaTHBIN Teper]

3akaodenue. [IpoBefeHHBIN aHAIW3 B paMKax HACTOSAMIETO HCCIEIOBAHMS TO3BOJUII
BBISIBUTH ~ HEKOTOPHIE  MEXaHWU3MBl ~ QHTArOHUCTHYECKOTO  BO3ACUCTBHUS  NCUXPO(UIBHBIX
MHKPOOPTaHU3MOB, 0COOCHHOCTH CYIIPECCUBHBIX CBONCTB M30JIATOB K TECT-KYJIbTYpaM MaTOT€HOB.

Bo-niepBbix, u3 MUKpOOHBIX cooOuiecTB mneuiep 'aBpuinoBckas u A3acckas BbLAEICHO 7
U30JIITOB, Pa3UYHBIX 10 MOPQOIOTUYECKUM TMpH3HAKaM. Bo-BTOpBIX, yCTaHOBJIEHO, YTO
Hanboyiee BBIPAKCHHBIMUA CYNPECCHBHBIMH CBOWCTBAMH IO OTHOIICHHIO K TECT-KYJIbTypaM
natoreHoB (Candida lambica, Streptococcus sp., Enterobacter sp., Micrococcus sp., Staphilococcus
sp., Esherihia sp., Salmonella sp.) obGnamator m3oasatbl 1, 4, 5. B pesynbrare usyueHus
KyJIbTYPaJIbHO-MOP(POIOTUIECKUX U OMOXMMHUYECKUX CBONCTB HM30JISTOB, BBIACIECHHBIX M3 IEIIEP
I'opnoit Hlopun u Canaupa, BbISIBI€HA WX BHUJIOBas MPUHAMICKHOCTh: M30JaAT 1 - Bacillus sp*;
w30aaT 4 - Pseudomonas koreensis*; wsoasrt 5 - Penicillium sp’.

C wucnonb3oBaHueM reHetuueckoro asanu3a (aHanus3 16S PHK) packpeita BuumoBas
MIPUHAJICKHOCTh M305ATOB: M30aAT 1 - Bacillus subtilis; uzonar 4 - Pseudomonas koreensis;
u30JAT S - Penicillium lagena.

[Ipoananu3upoBana MUKpOQIOpa TOBEPXHOCTH CBEXKHX IIJIOJOB OBOLIEH U (PYKTOB
MeronoMm [IIP. C moBepxHOCTH CBEXMX IJIOJ0B (DPYKTOB M OBOIIEH BBIJEIEHBI AECITh BUIOB
MUKpPOOPTaHHU3MOB, CpEId KOTOPBIX NPUCYTCTBYIOT TMpeACTaBUTENH HOpMmanbHOU (Bacillus
stratosphericus; Bacillus endophyticus, Bacillus pumilus, Bacillus subtilis) n yCIOBHO-TTaTOT€HHON
(Leuconostoc mesenteroides, Erwinia persicina; Erwinia aphidicola; Enterococcus casseliflavus;
Pseudomonas azotoformans, Microbacterium foliorum) Mukpodopsl.

Takum oOpa3oM, B paMKax MpPOEKTa IMIAHUPYETCs MPOJOJIKHUTH Pa3BUTHE HAMpaBJICHHUS,
CBSI3aHHOTO C Pa3pabOTKOW M peann3anueil YHUKAIbHOW CHCTEMBI OMOKOHCEPBUPOBAHHUS TUIO/IOB U
OBOIIEHI Ha OCHOBE M3OJUPOBAHHBIX OKCTPEMO(WIBHBIX MHUKPOOPTaHU3MOB WM  HX
WHTUOMPYIOIUX METa0OIUTOB.

Paboma evinonnena npu gunarcosotl noooepicke PODU 6 pamkax pearuzayuu npoexma
Ne 18-016-00063 «H3yuenue nomenyuana Ncuxpo@uivHuix Oaxmepuil U ux Memaboiumos 6
ouonozuyeckoll auume ni000080UHOU NPOOYKYUUY.

Crnucoxk nureparypbl
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C. B. Xuxnsk, C. I1. Kymxkckuii // Bectauk Kpacl’AY. —2013. — Ne4 (79). — C. 101-106.
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VIIK 678.026
MCNOJIb30BAHUE TIPUEMOB KBAJTUMETPUYECKOI'O IPOEKTHPOBAHUSI
[MPY CO3IAHUM ®YHKIIMOHAJBHBIX TOKPBITHAI HA MIPOIYKTAX MATAHUS

H. C. lIpsanunukosa, O. b. denotosa
Bceepocculickuii Hay4YHO-UCCIE0BATEIbCKUM HHCTUTYT MOJIOYHOW IPOMBILUIEHHOCTH,
r. Mocksa, Poccus

B nocnennue roasl 10CTaTOYHO aKTUBHO Pa3BUBAETCSI HAMPABIICHUE CO3JAHUS MOKPHITHI, B
T.4. CheIOOHBIX, Ha MpOAyKTax muTaHus. KacarenbHO MOJIOYHON MPOMYKIMH, TO 3AE€Ch 0CO00
WHTEPECHO Pa3BUTHUE HANPABJICHHS 3aIIUTHBIX MOKPBHITUNA HA ChIpAaX M MPOAYKIMH CHIPOJETHS, B
TOM 4ucie, o0JajamuX (QYHKIMOHANBHBIMU CBOMCTBAMHU. OJTHUM HANpPaBICHUEM AaKTHUBHO
3anumMarotrcst ydensle KemI'Y mox pykoBoactBom A.JO. IlpocexkoBa. Mmu paspaboranbl, B
YaCTHOCTH, MMOKPBITUS JJIS MOyTBEPIBIX CHIPOB C aHTUMUKPOOHBIMH CBOWCTBAMU, 00ECTICUEHHBIMH
pacTUTENbHBIMH  (DCHOJIBHBIMH  COCAMHCHUSMH  (TAaHHHOBOHM, TalIoBOH H  (epyioBoid
kucioramu) [1, 2].

W3ydyenne HampaBieHWA MOIUQPUKANNK  Pa3IMYHBIX  YIAKOBOYHBIX  MAaTEPHAJIOB,
npoBeneHHBIX yueHbiMu BHVIMU B mpenpinymive roabl MOKaszaao, YTO BBEIEHHE B UX COCTaB
areHTOB, TOJIABJIIONINX MPOIECCHl MUKPOOMOJIOTHUECKOM MOPYM M OKHUCIICHHS, CTAOMIU3UPYIOT
yHaKoBaHHbBIE MPOAYKTHI U, B HEKOTOPBIX CIydasx, MPOJJIEBAIOT UX CPOKU TOJHOCTH [3-6].

AHanu3 TuTepaTyphl, HAMPABICHHBINA HA MOJ00P NMEPCIIEKTUBHBIX CHIPHEBBIX HHTPEINCHTOB
Ut (PYHKIIMOHAIBHBIX MOKPBITUI MOKa3al, YTO KOpa Pa3IMYHBIX JEPEBHEB SBISETCS UCTOYHHKOM
IEHHEHTINX OMOTEeHHBIX BemlecTB [7]. OQHUM M3 TaKUX OOBEKTOB SBISETCS KOpa COCHBI, SKCTPAKT
KOTOpPO HOCHUT 3alaTeHTOBAaHHOE HAa3BAaHUE «IIMKHOTEHOM» M 00JaJaeT KOMILJIEKCOM JIeUYeOHBIX
CBOMCTB M AHTUOKCHJIAHTHOW aKTUBHOCTHIO [8]. B pe3ynbrare H3ydeHHs KOMIUIEKCAa CBOWCTB
JaHHOTO OOBEKTa, OH MPU3HAH HAMU MEPCHEKTUBHBIM IS CO3AaHMs (PYyHKIIMOHAIBHBIX MOKPBITHIA
Ha MOJIOYHBIX MPOAYKTaX (TBOPOTE ¥ TBOPOKHBIX MPOAYKTax). [Ipu 3TOM TuTaHUpyeTCs pean3aius
TEXHOJIOTHH, MO3BOJIAIONMIAs 00ECHEUYNUTh IUIOTHOE MpUJIeraHue MOKPBITUS K TOTOBOMY MPOAYKTY,
o0ecrevnBaroIiee He CTOJMLKO MEXaHHUYECKYIO 3aIUTY, CKOJIBKO HANpaBICHHOE aHTHOKCHIAHTHOE
BO3JIEHCTBUE. DTO, TMMOTETUYECKH, TOJKHO YBEIMUYUTh CTOWKOCTh B XPAaHEHUU MPOJYKTa, Ha
KOTOPO€ HAaHECEHO MOKPBITHE.

[Ipu npoBeneHun pabOTHI OBLTM HCIIOJIB30BAHBI MPHUEMBI U METOJbl KBAJTUMETPUUYECKOTO
MPOCKTHPOBAHMS TOKa3aTele KadecTBa MOKPHITHH. KBamuMerpuueckoe MPOEKTHPOBAHHE
JIOCTaTOYHO YacTO MPUMEHSETCS ISl CO3JaHMs MUIIEeBOM MPOAYKIHMH, B T.4. (YHKIHOHAIBHOM
HAMpaBJIICHHOCTH. JTOT «UHCTPYMEHT VYIPABICHUS KadeCTBOM» UPE3BBIYAWHO YIO00€H C
METOJIMYECKOM TOYKM 3pEHHs, IOCKOJIbKY TIO3BOJIIET HE TOJBKO HAay4YHO-OOOCHOBAHHO
MPOEKTUPOBATh TPOAYKIHIO C TPeOYyEeMBbIM KOMIUIEKCOM XapaKTEPUCTHK, HO U MPEBEHTHUBHO
OTIPENIETATh OTH XapaKTePUCTUKH. bBBUI OMNpeAeNeHHBI OIBIT, CBA3aHHBIM C pa3pabOTKOM
METOJIOJIOTMH TIPOSKTHPOBAHMSI M OIEHKM KayecTBa YIMAKOBOYHBIX MAaTEpPHAIOB MOJIOKa H
MOJIOYHOM MPOAYKIHUH Yy OJHOTO M3 aBTOPOB HACTOSIIEH CTaThbu [9], KOTOpPBIA U UCIOIB30BAIN B
HACTOSIIEM UCCIIEI0BAHUM.

[IpoekTupoBaHue TOKPHITHS HA OCHOBE MOJIUMEPOB PACTUTEIBLHON MPUPOJIBI, COAEPIKAIIETO
OKCTPAKT KOPBI COCHBI OCYIIECTBISIIOCh C HCIIOJIB30BAHHEM QITOPUTMa pacdera (PyHKIHH
KEJIaTeIbHOCTH «XappUHITOHA» EAMHUYHOTO TMoKazarens kadecTBa. [Ipum 3ToM ucmosb30BaHa
reIOHMYecKasl  IIKaja, OSMIIMPUYECKH  XapakTepu3ywllas YpPOBHH Tpajallid  KadecTBa
paspabaTeiBaeMOr0  (PYHKIIMOHAJIBHOTO  TIOKPBITUS M,  COOTBETCTBYIOIIYIO  (DYHKIIHIO
xkenarenbHOCTH: o4yeHb maoxoe (0); mmoxoe (0,2); ynoenerBoputenbaoe (0,37); xopomee (0,63);
ornmnunoe (0,8 m 1,0). Takas mpeanochlIka IMO3BOJWIA PAcCCUNUTATh Oe3pa3MepHbIE 3HAYCHUS
eIMHUYHBIX TIOKa3aTellel, MpeICTaBICHHbIC B Ta0I. 1.

C nomomnipio pa3pabOTaHHOTO aNropuTMa pacueTa (YHKIHMH KEJIaTeIbHOCTH €IUHUYHOTO
MoKasaress, ¢ y4eToM (hopmydl, CBA3BIBAIONIUX Oe3pa3MepHbIC U pa3MEpHbBIC 3HAUCHUS €TUHUIHBIX
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mokasarelei KadeCTBa, ObLIH MMPOBCACHBI MAaTEMATUYCCKUEC PACUCTBI U ONPCACIICHBI ITOKA3aTC/IN Ha
Pa3JIMYHbIX YPOBHAX I'paJallii KauCCTBaA.

Taoauna 1
PacyeTHble 3HAUECHHUA eTUHUYHBIX MTOKA3aTeJell KayecTBa
Be3pa3MepHble 3HAYEHUS] e TUHUYHBIX
I'panauus NoKa3arejiel Ka4ecTrsa y
Ka4yecTBa DOyHKuus ®opmyJa
JKeJiaTebHOCTH d 1 2
«OTIIHYHO» >0,80 >4,50 >1,50
«XOpOTIIO» >0,63 >2,18 >0,77
«YITOBJIICTBOPUTEIIHHOY >0,37 >1,00 >0,00
«ILJIOXOY <0,37 <1,00 < 0,00

JInsi KOHKPETHOTO EeAMHWYHOTO TI0KaszaTess OblIa IOCTpOoeHa HOoMorpamMMma (YHKIHUU
JKEJIaTeIbHOCTH, PEACTABIICHHAs Ha puc. 1

d=exp[-exp(-y)]

Brin OIIpCACJICH MEpCUCHDb KCIIaCMbIX
MOKa3arejied KayecTBa 00ObEKTA HUCCJIICJOBaHUA,
(n):

n; - MCXaHUYECCKasa MPOYHOCTb,

(.

N, - aare3uoHHas CocOOHOCTh (KpaeBOW yroi
Ornwawo 'y CMauMBaHMsI) 1o OTHOILIEHHUIO K
MOTEHIMATILHOMY MPOAYKTY;

Ouexs
nnoxo Mnoxo |YAoBNETBOpWUTENbHO

I
I .48 | o

Xopowo

n;3- MI/IKpOGI/IOHOFI/I‘-IGCKaSI YHUCTOTA,
N4 - CAHUTAPHO-TUTUCHUYCCKAs 6€3BpCI[HOCTI)

|
|
|
|
|
}
|
|
|
|
: N5 - aHTHOKCHUJAHTHAs aKTHBHOCTH
|

|

|
|
|
|
|
|
|
0.77 : 15
|
|
|
|
|
|
|
|

y=ag+ax+ac

= e o o o e o o o —

boX y=apt+aX
Puc. 1. Homorpamma GpyHKIMH KeJIaTEJbHOCTH B KAYeCTBEHHOI HHTEepIpeTaluu

Amnamm3 kadecTBa q)YHKIII/IOHaJ'ILHOFO IOKPLITHUA OCYWICCTBIAIN II0 COBOKYIIHOCTH
CANMHUYHBIX mokazaTeljielli KadecTBa (1’1) C HCIIOJBb30BaHUECM apH(bMeTH‘IeCKOFO crocoda

o popmyme (1):

Dz:lzd,a, (1)7
=1

rae

D — 0600mménnast pyHKIHS KeTaTeIbHOCTH;

d; — pyHKIUS KeNaTeTbHOCTH €AMHUYHOTO IMOKa3aTeNsl KauecTBa;
0,;— KO3 UIIUEHT BECOMOCTH €JUHIUYHOTO MOKa3aTelsl KauyecTBa;
71 — YUCIIO €NMHUYHBIX [TOKa3aTelleil KayecTBna.
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B pesynprare MpOBENECHHBIX PACUETHO-AHAIUTHYECKUX  HUCCICIOBAHMI  IMOJTYyYECHBI
00001IeHHbIe (DYHKINHU >KENATeNIbHOCTH ISl BCEX MEPEYMCIICHHBIX BHINIE MOKa3zaTeseil KadyecTBa
pa3pabaTbIBaEMOTO TOKPBITUS ¥, OJHOBPEMEHHO TOKAa3aHO, YTO ISl YBEIWYCHHS OOOOIIECHHOM
(GYHKIIMU KENaTeTbHOCTH C KaTeTOPUH, HAIIPUMEP, «XOPOII0» 0 KAaTETOPUU «OTIHUYHOY», MOXKHO
MyTeM BapbUPOBAaHUS W YBEIUYCHHS (QYHKIUU IKEJIATCIHHOCTH BBIOPAHHBIX CIUHUYHBIX
MOKa3aTesei KauecTna.

[IpoBeneHHBINT KOMIUIEKC TEOPETUYECKUX HCCIECIOBAHUN TMO3BOJUI OTKOPPEKTUPOBATH
TEXHOJIOTHYECKHE MPHEMbl BBEACHHUS OMOAKTHBHOTO BEIIECTBA HKCTPAKTa B MOJIMCAXAPUIHYIO
MaTpUIly TOKPBITHS, a TakKe, KOHKPETU3UPOBATH YCJIOBHS €T0 TMOJY4YeHHUs Isi 0OeCTICUCHHs
MHUKpPOOHOJIIOTMYECKON U CAHUTAPHO-TUTHEHUYECKOM 0€30MacHOCTH.
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Y]IK 661.123(571.17)
PE3VJIBTATBI PEAJTU3ALINHA MTPOEKTA «HAYYHBIE OCHOBBI OJTYYEHMS
BHOJOTMYECKU AKTUBHBIX KOMIIOHEHTOB JIJISI TPOU3BOJACTBA
®YHKIMOHAJBHBIX MPOIYKTOB, ITPEJHASHAYEHHBIX JJISI TPO®WJIAKTUKHA
3ABOJIEBAHMIA, BOSHUKAIOIMX MO/ BO3JIEIICTBUEM 'TEHOTOKCHUYECKHUX
®AKTOPOB OKPY)KAIOUIEN CPEJbI KEMEPOBCKOW OBJIACTH»

K. B. Craposoiitoa, . B. [lonromtok, 1. FO. Cepreesa
KeMepoBckuii rocygapcTBEHHbI YHUBEpPCUTET, T'. KemepoBo, Poccus

Ha ceromnamHmii 1eHb J0OKa3aHa TpsAMas 3aBHCHUMOCTh MEXKIY JKOJIOTHYECKOU
O00CTaHOBKOM M  ypOBHEM 3JIOpPOBbSl HAaceleHHA. bONbIIMHCTBO M3  HEOJIarompUsTHBIX
AHTPOTIOTEHHBIX (DAKTOPOB HEMOCPEJACTBEHHO WM KOCBEHHO OKa3bIBAlOT T'€HOTOKCHUYSCKHUU WIIN
MyTareHHbeli 3(PQPeKT U MOTeHIMAaTbHO MOTYT CTaTh MPUYMHOM Pa3BUTHS OHKOJOTHYECKHX
3a0oJeBaHUi M HacieayeMbIX nedekToB. OHKOJIOTHUECKUe 3a00JIeBaHMs 3aHUMAIOT BTOPOE MECTO B
CTPYKType TpPHYUH CMEPTHOCTH POCCHUSH, YCTymHas JUACPCTBO TOJBKO CEPACUHO-COCYTUCTHIM
natojiorusiM. Perenune naHHOW mMpoOieMbl NpearaeTcsl OCYIIECTBISATh 4Yepe3 MOHCK HOBBIX
HMCTOYHUKOB M pa3pabOTKy HOBBIX METOJOB H3BJICUCHUS OWOJIOTMYECKH AKTUBHBIX BEIICCTB
OHKOTIPOTEKTOPHOTO JCUCTBUS U3 PACTUTEIBHOTO ChIpbsi CHOMPCKOTO PernoHa U CO3[aHUE FraMMbl
HOBBIX (DYHKIMOHAIbHBIX MPOAYKTOB MUTAHUS, MpeIHAa3HAYEHHBIX [UIsI MPO(PUIAKTUKH
MOCIIEJICTBUI BO3JECHCTBUSI HEOIArOMPUSATHBIX AHTPOIOTEHHBIX (AKTOPOB, B TOM YHCIE IS
NMUTaHus pabOTHUKOB BpeIHbIX mpou3BoicTB [1]. Hayunblil mpoekT komiektuBa yueHbix KemI'V,
pacCUMTaHHBIA Ha JBYXJCTHIOI pealW3allii0 W HANpPaBICHHBIA Ha pEIICeHHE 0003HAYCHHOM
npobnemsl, ObLT oaaepxkan Poccuiickum GoHAOM QyHAAMEHTATBHBIX HAYYHBIX UCCIICIOBAHUM.

Ha nepBoM sTane peanusanuu NpoekTa ¢ Leablo pa3paboTK 000CHOBAaHHBIX PEKOMEHIAIH
M0 KOPPEKIWMH palMOHa TWUTAaHUS JIWI, PETYJSPHO TOJBEPTaOIIUXCS  BO3JICHCTBUIO
TeHOTOKCUYECKNX (DaKTOpOB, OblIa YCTAaHOBJICHA B3aMMOCBS3b COCTOSHHS 37J0POBBSI PAaOOTHHUKOB
MPEANPUATHSI XUMHYECKOH oTpaciu ¢ (akropamu TUTaHus. Takxke Oblia MPOBEICHA OICHKA
yYpOBHS MOTpeOsieHHss  (PIIaBOHOMJICONEPIKAIIUX TMPOAYKTOB W  MPHUPOAHBIX  HCTOYHHUKOB
¢bnaBoHonmoB. Bcero B wmccnemoBaHue ObUTO  BKIOUYEHO 513 paGOTHMKOB XHWMHUYECKOTO
npou3BozcTBa. Cpenuuii BozpacTt 361 myxuunsl u 119 xxenmun coctaBui 39.7 ner (nuana3on 22—
69 net). O6paboTka MaccuBa JaHHBIX Mpou3BoaMIach ¢ momorbio [10 «Statistica 6.0» (¢ pacueTom
SE-standard error).

YroObl OIIEHUTH CBSI3b HEKOTOPBIX COIMAIBHO-AEMOrpaUIecKrX XapaKTepHCTUK, 00pa3a
KU3HU, YPOBHS 00pa3oBaHMsl, 3aHUMAeMON JOHDKHOCTH M aHTPOIIOMETPUUYECKUX XAPAKTEPUCTHUK C
ynorpebaeHrueM oOmmx (IaBOHOWIOB U ()IABOHOWIOB M3 PA3IUYHBIX MCTOYHHKOB, MBI TIPOBEIH
CTpaTU(UIIMPOBAHHBIN aHAM3 C TIONMPABKOM Ha BO3pAcT, IMOJI, MOTPEOJICHWE SHEPTUU U WHICKC
Macchl Terna. OCHOBHOWM pe3yJIbTaT HAIEro WCCICIOBAHUSA, KacalolmUUCS OOIIeT0 CPeaHEro
noTpedIieHust (hIIaBOHOUIOB BO BCEX TPYIAX UCHBITYEMBIX, cocTaBiseT 394 (SE 26.80) mr B JcHb,
YTO COTJlacyercs ¢ pe3ylbTaTaMu, ModydyeHHbIMH B FOxHOW AMepuke. B aHajgormuHbIx
HCCIIEIOBAHUAX JaHHbIC, MOJYYEHHBIE B PA3JIMYHBIX CTpPaHaX, CYIIECTBEHHO pa3HATCA [2,3], 4TO
MOXET OBITh OOYCJIOBIEHO WCIOJIB30BAHUEM pa3IMYHBIX 0a3 JaHHBIX 10 COJEPIKAHUIO
(h7aBOHOMIOB B MPOAYKTaX NHUTAHUA, a TaKKe MHOTOOOpa3sHeM U CIOKHOCThIO XHUMHUYECKOTO
COCTaBa BEIIECTB, OTHOCAIIUXCS K KJ1accy (praBoHOUIOB [4].

CaMble BBICOKHE YPOBHU CPEAHETO CYTOYHOTO MOTpeOaeHus (HIaBOHOUIOB HAOIIOIAINCH B
TPYIIE JIIOJICH C BHICOKUM YPOBHEM (DU3UYECKON aKTMBHOCTH. I[lpwuem, B JaHHOW Tpynme ObLIO
O0TMEUEeHO 0oJiee BBICOKOE OTpeOaeHUE (PIIaBOHOUIOB U3 (PPYKTOB B CPaBHEHUU C TPYNHION HU3ZKON
(¢u3nueckoil aKTUBHOCTH. Takke OTMEUEHO YBEIWYeHHE TMOTpeOneHus (IaBOHOUIOB C
MOBBILLIEHUEM YPOBHs 00pa3oBanus. [Ipu olieHKe B3auUMOCBSI3U MEX1y 3aHUMAaeMO T0OJKHOCTBIO U
ypoBHEM TOTpeONeHUsT (IAaBOHOUAOB OBLJIO OTMEYEHO, YTO CaMOE BBICOKOE CpPEIHECYTOYHOE
notpebieHne (IaBOHOUIOB HaONIOJAeTcs B TPYIIE PYKOBOIAIIMX pabOTHUKOB - 573.54 (SE
180.83) r/m. OTMedeHO, YTO B TPYIIEe HEKYPSANIMX JIOJACH CpEeIHUN ypOBEHBb MOTPEOJICHUS
(draBoHonnoB okazaics Beime - 403.06 (SE 33.67) mr/n, yem cpenu KypwiblukoB - 375.50 (SE
44.20) mr/n. Bo Bcex rpymnmax Ha 0€3alKOTOJIbHBbIE HAMUTKU (B OCHOBHOM 4Yai) MPUXOIUIIOCH
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npumepHo 90 % mnotpebnenus ¢aBoHOUIOB. BTOphIM 3HAYMMBIM HCTOYHUKOM (DIIABOHOUIIOB
ObLTH (PYKTHI U PPYKTOBBIE HATTUTKH (COKH, MOPCHI K KOMITOTHI).

Pe3ynbTarhl, Kacaroniyecs: onpeaeeH!s] OCHOBHBIX UCTOYHUKOB (DJITABOHOUIOB B PallMOHE,
COTJIACYIOTCS C a3WATCKUMU HCCIEAOBAHUSAMHU, KOTOPBIE OMPENeIUIN 4ail, GpyKThl U QpPyKTOBBIC
COKHM KaK OCHOBHBIC MCTOYHHMKH TOCTYIUICHUS (1aBoHOUIOB [5]. OqHAKO, B HAIlIEM MCCIIEIOBAHUA
OTMEYEH JOCTaTOYHO HU3KUU BKJIaJA (PPYKTOB, OBOLICH U sAroA B obuiee nmorpediaeHne GpraBoHOUI0B
(okono 5%). Knumatndeckne 0COOEHHOCTH 3amagHOCHOMPCKOTO PETMOHA MPEMSTCTBYIOT
00EeCIeYCHHI0 KPYTJIOTOJAMYHOTO JIOCTyIa K CBEXHUM OBOmIIaM, (GpykTam H sromam, OoraThiM
(dnaBoHougamu. Bricokasi CTOMMOCTh 3aBE3€HHOM IJI0JOOBOIIHON MPOAYKIIMH TAKKe HE IMO3BOJISIET
MHOTHM KaTEropHusM Tpaxk/iaH, 00eceuynTh HOPMAJIbHBIN YPOBEHb MOTPEOJIEHUsI CBEXHUX (PYKTOB
¥ OBOIICH OOJIBITYIO YaCTh TOJIA.

OpHolt M3 3amay MpoeKTa SBJISETCs pa3padoTka OHKOMPOTEKTOPHBIX (PYHKIIMOHAIBHBIX
MPOJYKTOB NMUTAHMUS M HAMUTKOB, oOoramieHHbIX (raaBoHOuAamu. s co3gaHus HAUTKOB JUIS
(YHKIIMOHATLHOTO ©  MPO(PUIAKTUYECKOTO THUTAHUS MOXKET HCIIOJIb30BAaThCS  IIUPOKUN
ACCOPTUMEHT MPOJIYKTOB MepepadOTKH PACTUTEIHLHOTO ChIphbs. Pa3pabaTeiBaeMble TEXHOIIOTUU
MOAXOMAT KaK IS MPOMBINIICHHOTO MPOW3BOJICTBA, TaK WM JUIS TPEIIPHUITHNA OOIIECTBEHHOTO
nutaHus. C LeNbl0 yCTAaHOBJICHHS PEKOMEHAYEMBIX HOPM CYTOYHOTO TOTPEOJICHHSI HAIHMTKOB,
Hapsiy C aHAJM30M PAllMOHOB HA MpeAMET MoTpebieHus (GpraBoHOMIOB, OblIa MPOBEJEHA OlLEHKa
MMUTHEBOTO PEXKUMa COTPYIHUKOB 00CIIeTyeMOro TpeanpusTas.Mbl olleHWH o01ee moTpedacHue
BOJBI W3 HANHUTKOB, MPOAYKTOB MHUTAHUS M YHCTON BOABI U €0 CBSA3b C MOTPEOJICHHEM DHEPIUH,
WHJIEKCOM MAacChl Tejla, YaCTOTOW BO3HUKHOBEHHUs OTeKOB M HapymeHud pabdoTel XKKT. OGmiee
cpenHee MOTpeOJIeHne BOJBI CPEIr BCEX KaTeropuii mepcoHana coctaBwio 2194 (SE 79) r/news,
it My>kauH — 2312 (SE 95) r/nens, a qst sxeniuH — 2127 (SE 119) r/nens. Takxke BBISBUIH, UYTO
71 % obcnenyembix My 49uH U 70 % >KEHIIWH HE BBHIMOIHAIOT AK€ MUHUMAJIbHBIX PEKOMEH AN
o motpebneHuto xuakoctu (35 mi/kr maccel Tena) [6]. OCOOEHHOCTH peKuMa TpyJa U OTAbIXa
pabOTHUKOB HCCIEAYEMOTO0 XHMHUYECKOTO MPEANpPHUATHS MOTJIM HAJIOXHUTh OTIEYaToOK Ha
pe3ysbTaThl HAIIETO HCCIIeIOBAHMUS. YcTaHOBIEHAa HEIOCTaTOYHAs WH(OPMUPOBAHHOCTH
pabOTHUKOB XHWMHUYECKUX TMPEANPUSATHI O HOpMATUBaX TMOTPEOJCHUS JKUAKOCTH, a TaKxKe
OCOOCHHOCTSIX ~ BOJHOTO OOMEHa OpraHu3mMa B  YCIIOBHUSX  €XKCIHEBHOTO  BO3JICHCTBUS
HEOIaronpusATHLIX (PaKTOPOB BPEIHBIX MPOU3BOCTB.

[IpoBenenHble HccaeI0BaHUS MMO3BOIMIIN KOJUIEKTUBY aBTOPOB C(POPMHUPOBATH THIIOTE3Y O
JKEJIATeTbHOCTH BBEJCHUS B PAIlMOH JKUTEICH WHAYCTPHAIBHBIX pAHOHOB H PaOOTHHKOB
MIPOMBIIITICHHBIX Tpeanpusatuii KemepoBckoil o0nactu (pyHKIMOHAIBHBIX MPOAYKTOB MUTAHUS H
HanmUTKOB, OOOTallleHHBIX OHOJOTMYECKHM aKTUBHBIMHU COCJIMHEHUSMH, B TOM YHCIE,
(1aBoHOUAMHU.

[Inan peanuzaiy MpoeKTa Ha MEPBHIN TOJ MpeaycMaTpUBall UCCIEI0BAHUE BO3MOKHOCTH
WCIIOJIb30BAHUSI PACTUTEIHLHOTO CBIPhS 3alaJIHOCHOMPCKOTO PETHOHA IS MPOMBIILICHHOTO
nojryyeHus (pIaBOHOMIOB, a TaKKe Pa3pabdOTKy METOoJa SKCTPAKIMH OHOJOTMYECKH aKTHBHBIX
BemecTB u3 onomarepuana. OOG0CHOBAHHO BHIOPAHO CIIEAYIOIIEE PACTUTEIBLHOE ChIPhE: B KAUECTBE
WMCTOYHUKA allMTCHWHA — TETPYIIKA; JIIOTEOJIMHA Y TCHUCTEHHA — JIFONTUH; N30PaMHETHHA — SITOJIBI
o0Jenuxu; NMAaHUIUHA W TETYHHJIWHA - YEPHOIUIOAHAs psOWHA; BEIIeCTB TPYMIbl (HIaBOHOB,
(¢bnaBaHOHOB, (raBaHONOB, (HJTABAHOHOJIOB - KOPEHb OJyBaHUWKa. I[IpakThyeckuii HHTEpeC
MPEJICTABISET HUCCIEIOBAHUE COJepKaHuEe (DIABOHOUIOB M APYTHX OMOJOTUYECKH AKTHBHBIX
COCIMHEHUI B OTXO0JaX KOHCEPBHOTO MPOM3BOJACTBA, B YACTHOCTH B >KOMaX HIU OTACIbHBIX
JK3EMIUISIpaX HEKOHAMIIMOHHOTO ChIpbs [7]. s mpeaBapuTeNbHOM  OLEHKH  COCTaBa
IKCTpPArupyeMbIX OMOAKTUBHBIX COCIWHEHUN W3 JKOMa MOPKOBH, OOJICMIUXH W YEPHOILIOIHOU
PAOMHBI TPOBOJWIIM JKCTPAKIMIO PAa3IMYHBIMH PACTBOPUTENSMHU. VIcmbpITaHus MOKa3ald, YTO
MaKCHMAaJIbHOE KOJIMYECTBO IIEJICBBIX BEIIECTB IKCTPArHpPyeTCs] MPH HCIIOJB30BAHWH ITAHONA B
BBICOKHMX KOHIIEHTpaIrusx (96%).

W3BectHble crnocoObl u3BjieUeHUs (IABOHOMAOB W3 PACTUTEIBHOTO ChIPbSl HEPEAKO
MPUBOJAT K JETpajallid HW3BIEKAEMBIX BEIIECTB Ha OJMIOMEpHI, OHOJIOTHYECKAass aKTUBHOCTH
KOTOPBIX MOXET CYLIECTBEHHO OTJIMYAThCS OT MCXOAHOTo nonudenona. B aToi cBsa3u, oaHON U3
IeJe TOWCKAa ONTHUMAIBHBIX CIOCOOOB W3BIICUCHHSI, SBISETCS MAKCUMAIBHOE COXpPaHCHHE
I[EJIOCTHOCTA MOJEKyNl moiudeHonoB. OAHUM W3 METOAOB M3BICUYCHUS IIEJICBBIX BEIIECTB U3
PaCTUTENBHOTO ChIPbsi HAMU OblLjIa BBIOpaHA YTJEKUCIOTHAS AKCTPAKIIHS, MO3BOJISIONIAS MOTyYaTh
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BBICOKOKOHLICHTPUPOBAHHBIE CTEPUIIbHBIE JKCTPAKTHI. IIpeuMyI1ecTBO yIJIEKUCIIOTHON SKCTPAKIIUU
TAK)KE 3aKII0YacTCs B YNPABIAEMOW CEJIEKTHMBHOCTH II0 OTHOLICHUIO K DPA3JIMYHBIM TIpyINIaM
OMOJIOTUYECKH-aKTUBHBIX coennHeHnid. Hamu ObITM moiydeHsl THAPOGUIBHBIE W JTUIOGUIEHBIC
CO, — 3KCTpaKkThl U3 METPYLIIKH WU KOMa U3 Aroj OOJeNnuxH, IMIApOQWIbHBIA — U3 JIIONHMHA.
OOHapy»KeHue B UCCIIEAYEMOM ChIpbe ()IaBOHOMAOB OCYLIECTBISUIA MPU MOMOILIM CIEKTPOMETPUU
U XpoMaTorpagpum.

[losyyeHHBIE BeElIECTBA OHKONPOTEKTOPHOTO JEWHCTBUS W3 HOBBIX HETPAJULUOHHBIX H
MU3BECTHBIX JOCTYIIHBIX HCTOYHMKOB IUIAHUPYETCS HCIIONB30BaTh HA IOCIEIYIOIIUX JTarax
peanu3ani IMpoeKTa MNpH pa3pabOTKe TEXHOJOTHHM TNPOU3BOACTBA HOBBIX (YHKIIMOHAIBHBIX
IIPOAYKTOB NMUTaHUA U OMOJIOTMYECKM AaKTUBHBIX 100aBOK. Pa3paboTke peuentyp M TEXHOJIOTMH
MPOU3BOJCTBA (YHKIMOHAJIBHBIX MPOAYKTOB THTaHUS OyJeT TpeAlecTBOBaTh CO3JaHHE
MaTeMaTHYECKUX MOJEJICH B3aUMOJEHUCTBUS HHIPEIUEHTOB B MHOIOKOMIIOHEHTHBIX IIHILEBBIX
cucTeMax C MCIOJb30BaHHMEM KOMOMHATOPHOIO aHayin3a. Ha 3akimounTenbHbIX Tanax peaau3aluu
MPOEKTa IUIAaHUpYeTCs pa3paboTKa PEeKOMEHIAIMK 10 KOPPEKIUH IHIIEBOrO parfoHa XHUTEIeH
UHAYyCTPUAIBHBIX PAaOHOB M PAaOOTHUKOB IPOMBINUIEHHBIX MPEINpUATHH IyTeM BBEICHHUS
(YHKIIMOHATBLHBIX MTPOAYKTOB IMUTAHUS OHKOMPOTEKTOPHOTO HA3HAYCHHUSI.

Pazpabotannsie B pezynsrare HUOKP TeopeTnueckue oCHOBBI MOTyYeHHS OMOJIOTHYECKU
aKTUBHBIX KOMIIOHEHTOB, MPEIHA3HAYEHHBIX JJIs MPO(QUIAKTUKU 3a00JI€eBaHUM, BOSHUKAIOLINX MO
BO3/ICHCTBUEM TEHOTOKCHYECKHUX (DaKTOPOB OKPYIKAIOMIEH Cpeibl MOTYT OBITh HCIOJIB30BAHBI B
HYTPHULIEBTUKE W NHILEBOW IMPOMBIIUIEHHOCTH MNpH pa3paboTke JeueOHO-NMPoPUIaKTHUECKUX
IPOAYKTOB MUTaHUA U OHOJOTMYECKU-AKTUBHBIX J00ABOK K IMINE, HANpPaBICHHBIX Ha
JIETOKCUKAIIMIO U KOPPEKIHIO OKCUAATUBHOTO CTpecca, a Takke B (papMaIeBTUKE MPH MOTYyYSCHUU
IpernapaTtoB Ui BOCCTAaHOBJECHUS 3alUUTHBIX (YHKIMA OpraHuzMa y JIMI, HaXOJAIIUXCS B
MIPEMOPOHTHBIX COCTOSTHHSX, OJTarofapsi NX BBEJACHUIO B €)KETHEBHBINA PALIMOH.

Hccneodosanue svinonneno npu ¢punarcosoti noooepoicke PODPU u Kemeposckoii obracmu 6
pamkax Hayunoeo npoekma Ne 20-416-420001.
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VIIK 663.47
OCOBEHHOCTH MTPOU3BOJICTBA KPA®TOBOI'O IMBOBAPEHUS B POCCUM

A. P. Crenuna
KemepoBckuii rocy1apcTBeHHbIN YHUBEpPCUTET, T. KemepoBo, Poccus

[luBo — 3T0 cnabOANKOTrOJAbHBIA MEHSALIUICS HANMUTOK, KOTOPBIM HMMEET XapaKTepHBIH
XMEJIEBOH apoMaT M 00JalaeT ropbKOBaThIM NMPHUBKYcoM. [1MBO sBIeTCS OAHUM U3 ApeBHEHIINX
HAIMTKOB, KOTOPBIH noTpediseTcs yenoBekoM yxe 6onee 5000 net, a OCHOBaTEIIMU TUBOBAPEHHUS
MIPUHATO CUUTATh JPEBHUX ETUITSH.

bnarogaps mHpUATHOMY BKYCY, TOHU3HMPYIOIIEMY KaKIOYTOJSIOLIEMY JEHCTBUIO, ITMBO
MOJIb3Y€eTCsl OOJBIIMM CHPOCOM Y HACENEeHHS M BO MHOTMX CTpaHaX HUCKOJIBKO HE YCTyHaeT
KPETKUM aJIKOTOJIBHBIM HanmuTKaMm [1].

ITuBo cmocoOCTByeT NpaBMIBHOMY OOMEHY BEIECTB, IOBBIIIAET YCBOSEMOCTb IHIIH,
MIOCKOJIbKY SIBJISIETCS. XOPOILIUM 3MYJIIaTOPOM MHIMU. DKCTPAKT MMBA YCBAaUBAE€TCS OPraHU3MOM B
MOJIHOM 00BbeMe, He BbI3bIBasi MoOouHbIX 3¢ dekToB. B muBe comepxutcs B2-pubodnasun, H -
OnotuH, B6 - MUPHIOKCMH W 3HAYUTENbHO Oomnbiie BuTtamuHa PP - Humammna. KanopuitHocTh
rmBacoctanisier4?2 kkain/100r. Cocra mmiBa npescTapiicH B Taomuie 1 1 tabmume 2.

Taoauma 1
OcHOBHBIC BellleCTBA MUBA
OcCHOBHBIE BelIECTBA KoanuectBo, r/a
VYrieBoanl 3040
benxku 3-5
AJKoronan 3540
VTIIeKHUCIIBIN Ta3 4-5

[TuBoBapeHHast mnpombilnUieHHOCT, Poccum 3a mocinennue 10 ser ObUla  MOJHOCTBEO
PEKOHCTPYHPOBAHA, MOSBUJIOCH MHOTO HOBBIX KPYIHEHIINX 3aBOJIOB, @ TEXHOJIOTHUECKHE MPOIIECCHI,
MIpeTepreB MOAECPHU3ALNIO, CTAIM MEXaHH3HpPOBaHbl U aBTOMATH3MpOBaHbL. HecMoTps Ha sBHbIE
M3MEHEHUs], TOTpeOuTenH Bce OOblIe cTanyd oOpamiaTh BHUIMaHHEe UIMEHHO Ha YacTHBIC MMMBOBAPHU U
HEeOOITBININE 3aBO/IbI, KOTOPHIE U3TOTABIMBAIOT MIHBO IO CBOUM COOCTBEHHBIM PEIICTITAM.

[osiBnenne Takux mpennpustaii B Poccuu 00BSICHUMO, MOCKOJIBKY KPYITHBIE MUBOBAPECHHBIE
KOMITAaHUH CTaJHM TPOHW3BOJUTH IMUBO, OPUCHTUPYSCH BOBCE HE HA IMOTPEOUTENS, a Ha TOTyYCHHUEC
npubbu. Ha mepBoe MecTo BBIXOAWUT TOProBiIs, BElb ropa3lo yaoO0Hee UMETh JEl0 C MPOAYKTOM,
KOTOPBI MOKET XpaHUTHCS J0NTHE MecAlbl. Takum 00pazoM, chOopMUPOBAIICS ONpeAeTICHHBIN OanaHC
COOTHOIICHUS TPEANPUATHI, MPOU3BOMANIMX OOBIYHOE MHBO M TEX, Y KOO B aCCOPTHMEHTE
MIPEUMYIIIECTBEHHOE IOJIOKEHHUE 3aHUMACT CKUBOE» WM «KpadToBOE» MUBO. CTOUT OTMETHTH, YTO
CIIOBO «Kpa()TOBBII» CETOHS TIONB3YyeTCss OOJBINON IMOMYJIIPHOCTRIO. MIM 0003HAYalOT HE TOJBKO
MMBO, HO U JIPYTHE MPOTYKTHI, €CITU XOTST MOTYEPKHYTh KAY€CTBO U SKCKIIIO3UBHBIN BKYC.

Ha nanneiii MoMeHT Ha Tepputopuu Poccuiickoit @enepanyu CymecTByeT Kak MUHUMYM 57
pa3nuuHbIX cTHiIel kpadroBoro muBa. HeoOxoaumo 4€TKO MOHMMATH: JJISl TOTO, YTOOBI HAYaTh
MIPOU3BOJUTH KpapTOBOE MUBO— HEIOCTATOYHO MPOCTO UMETH HEOOIBIIYIO MUBOBAPHIO C MAIBIMU
o0BEMaMU MIPOU3BOIMMOTO MPOAYKTa. B TakoMm ciyuae mpoiieccy MOMKHA MPHUITHCHIBATHCS 0co0ast
¢unocousi, MMBOBap JOJDKEH CAETATh BCE BOZMOXKHOE IS TOTO, YTOOBI €0 MPOAYKT MPEB3OIIEI
BCE BO3MOXKHBIC TPAHMIIBI KauecTBa [2].

PaccmoTrpuM OCHOBHBIE OT/IMUMS KpaTOBOrO MHBA OT OOBIYHOTO. Bo-TepBBIX, 00BEM
BBIITYCKaeMOH MPOAYKIIMH HE TOJKEH MpeBbimath 700 MIH JIUTPOB B TOA. DTO, B IEPBYIO OUEpeb,
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CBSI3aHO HE TOJIBKO C OOJIBIIMMHU PUCKAMH OPUTHHAIBHOCTH HAIUTKA, KOTOPBIA MOXKET MPHUTUCH HE
10 BKYCY NOTPEOUTENI0, HO M BO3MOXHOCTBIO YAOBJIETBOPATH 3alIPOCHI U MOKETaHHs KIUEHTOB.

Bo-BTOpBIX, MMBOBapHS HE 3aBUCUT OT aKIIMOHEPOB U MHBECTOPOB, TaK KAK HOCHUT YaCTHBIH
xapakrep. s yBennueHus: 00beMOB MPOTyKIIMH, BOZMOXKHO MPUBJICYEHUE CTOPOHHUX KalHUTaJIOB,
HO He Oonee 25 % OT OCHOBHOTO KamuTana.

B-TpeThux, npon3BoauTEeNN KpaTOBOrO MHUBA CIACAYIOT JIYUIIHNM TPAJAULIUSAM MTUBOBAPCHHUS.
I[an(e HECMOTpPA Ha TO, 4YTO Ka)K)ILII\/JI MNPOAYKT SABJIACTCA YHUKAJIbHBIM, B OCHOBC €TI0 JICIKHUT
0TpabOTaHHBIN THICSIUETIETUSIMU COCTaB, KOTOPBIA HE COACPKUT 100aBOK U MpUMECEH, CHIKAIOIIINE
pacxopl.

B mporuiecce mpon3BoACcTBa TAKOT'0 HATUTKA UCTIOIB3YIOTCS HEOOBIYHBIE JOOABKH, TAKUE KaK:
IIOKOJIaJ, LUTPYCOBBIE, MENI, KOpUIIA U MTpOYHe, Oiaroaaps ueMy moTpeOuTesb MOKET HACIaUThCs
HOBBIMH aBTOPCKUMH COPTAaMHU HAITUTKA.

HaIIO OTMECTHUTH, UTO LICHHBI Kpa(l)TOBOFO IIMBa BECbMaA OTIINYAKOTCA OT O6I>I‘-IHOF0, IMOCKOJIbKY
BKJIIOYAIOT B ce0sl JOporre HaTypalbHbIe KOMIIOHEHTHI, ITpaBAa XpaHUTCS TaKOe MUBO 3HAYUTEIBHO
MEHbIIIe, BeJlb IPU €ro MPOU3BOJCTBE HE JOOABISIOTCS KOHCEPBAHTHI.

[Tennoe kpadToBOE MHUTHE — BKYCHBIM MPOAYKT Ans IeHurtens. CyliecTByeT MHEHHE, YTO
KpaTOBOE MUBO— ITO TBOPUYECKOE CaMOBBIPAKCHHE MUBOBApa, KaK XyaokKHHUKA. [IMBHBIE coMenbe
MpeUIaraloT HOBBIE TIMBHBIE CTHJIM M OCOOYIO KyJIbTypy ynotpeOnenus. [[ns toro, 94Todbl BKyC U
HACBIIICHHOCTL HAIIUTKa PAaCKpbLIaCb B IMOJIHOM 06T)éMC, HOIlaéTCSI OH B CIICIIHAJIBHBIX 60K3..]'I3X,
MOX0XKUX Ha BHUHHBIE. [IUTh ero HyXHO HEOOJBUIMMH TJOTKaMH, YTOOBI MOYYBCTBOBATh BCIO
MAJIUTPy BKyca.

Kpadt — 310 He moboe NMMBO, MPOU3BEICHHOE KAXKIBIM «METKHM» MUBOBApPOM Ha JHOOOM
00OpYIOBaHMU U3 JIOOBIX HATYpaJIbHBIX KOMIIOHEHTOB. DTO IMUBO M3 JYYIIEro, OTOOPaHHOIO
CBIPbsI, IPUTOTOBJIEHHOE B CTPOIOM CAHUTAPHOM PEKHUME C YUETOM MHOXKECTBA TOHKOCTEH.

K coxanenuio MHOrue KpyInHbIE MPOU3BOJIWTENM IMHBA CKJIOHHBI K TOMY, Kak clejarh
MPOJYKT JOCTYIHBIM, a OT 3TOTO CTpajaeT KauecTBO HamuTka. [IpousBoaurenu kpadToBoro nuaa,
Hao00pOT, 3a00TATCI O TOM, YTOOBI MPOAYKT MONYYMJICS KAUECTBEHHBIM U WHTEPECHBIM IS
norpeOuTeneii, Takod MUBOBAp HE [OJDKEH BBIMYCKaTh OOJbIINE NApTHH NPOIYKTa, Belb
OCHOBHBIMHU €T'0 KIIMECHTAMU SABJIAIOTCA KUTCIIU 6HH3JI€)KaIJ_IeI>'I K IMIMBOBAPHEC TCPPUTOPUH. I[JISI 9TOI'0
IMUBOBApPBLI 4aCTO YCTPAWBAIOT IMHUBHBIC ACTYCTAOWN W (i)eCTI/IBaJ'II/I, A€ ThICAYU J'IIOILGﬁ CTaHOBATCS
(haHaTamu MUBa OMPEEICHHOTO MPOU3BOAUTENS [3].

Takum oOpazoM, KpadT - 3TO HE MPOCTO BOJA, XMelb, coiod U apoxxu. Kpadpr — 3to
YHUKQIbHBIE PEHENTypbl, CO3JaHHbIE IHMBOBAPOM, HEOOBIYHBIE COpPTa M  yAUBHUTEIHHO
pazHooOpa3Hble MHTpeAreHThl. Kaxkaas Bapka — 3TO IKCHEPUMEHT, M 32 KaXKIbIM COPTOM CTOUT
cBos maes. Hactymaer spa kpadroBoro muBa. HeOomnbllvie MMBOBApHU TECHSAT 3aBOJIBI-TUTAHTHI,
3aBOEBBIBAIOT JIOKAJILHBIN PBIHOK, HAChIIIasd €ro Ka4€CTBCHHBIMUA HAIIUTKaAMH.
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YK 634.739.2:637.413
TEXHOJIOT WS U XAPAKTEPUCTHUKA COCTABA MMUIIEBOM MATPUILIBI —
KOMILJVIEKCA INTOJIU®PEHOJIOB KJIIOKBBI C KOAT'YJIMPOBAHHBIM
SANYHbIM BEJKOM

. JI. Credanoa*, E. B. Kpomauesa*, A. FO. KnumenkoBa*, H. B. MoTtuna*,
. b. ITepora**, B. K. Mazo*
* Becepoccuiickuii HAyYHO-HCCIISIOBATEILCKANA HHCTUTYT NTHIIETIEpepadaThIBAIOIIEH
MPOMBIIIUIEHHOCTH, P.1. PxaBku, Poccust
** denepanbHBIN UCCIIEIOBATEIBCKHUMN IICHTP MUTAHUS, OMOTEXHOJIOTHU U O€30MaCHOCTH MHIIIH,
r. Mocksa, Poccust

Hcnonb30BaHne HOBBIX OMOTEXHOJOTHYECKUX IMOIXOAOB, HAIMPABICHHBIX HA IOTYYCHHE
¢dbyHKIIMOHANBEHOTO THIeBoro uHrpenueHta (PIIM) - komriekca aHTOIMAHWHOB KITFOKBBI C
KOaryJupOBaHHBIM SIMYHBIM O€JIKOM, MOBBIIIEHHE OMOJOCTYMHOCTH PACTUTENBHBIX MOIU(PEHOIIOB,
o0jafaomux JOKa3aHHBIMU TUIOJHUIIUIEMUYECKUM JEHCTBUSAMHU, a TaKXKe MOJOKUTEIbHBIM
BIMSHHEM Ha VIJEeBOAHBIM oOmeH [1, 2], mo3BoimuT pacmuputh accoptumeHT DI u
crienuanu3upoBaHHbiX TUIIEBbIX npoaykToB (CIIII) Ha WX OCHOBE C MENbIO MPOQPUIAKTUKH
HapyleHnii Mmetabonr3ma. HamMu npoBeieHsl uccieioBanus mo pa3padoTKe TEXHOJIOTHH, B OCHOBE
KOTOPOM JIS)KHUT KOMILJICKCHPOBAaHUE MOJIM(EHOJIOB C TTUIIEBBIMU OCITKAMH B IPOIIECCE KOATYIISIIHH.
OOpasyromuiicss B pe3yibTare arperanuu OenkoB cryctok siBisiercss DI ¢ moBwieHHON
BKYCOBOM IpuBieKaTebHOCTbIO B cocTaBe CIIII.

Ha nmepBom sTame uccnenoBanuii Oblia ycTaHOBIEHA BenuunHa pH cMmecu sSsM4HOTO Oenka
(Ab) ¢ xmroxkBerHbM cokoM (KC) B 3aBucumoctu ot cootHomeHus Ab:KC npu temmneparype cmecu
2042°, obecrieynBaroIiel KoaryJsiuio SUYHOro Oejlka B COOTBETCTBHHM C pa3pabOTaHHOU paHee
TexHojoruei [3].

B nemsix ontumm3zanuu npouecca komiuiekcupoBanus onpeaensiim pH cmecu Ab-KC npu
pPa3IMYHBIX COOTHOILIEHHUSX KOMIIOHEHTOB M TeMIlepaTypax HarpeBa. Tak ke ompeaensiin
panmoHanbHy0 KoHIeHTparuio KC npu ucnons3oBanuu 100%-ro u pazdasnennoro 50%-ro coka.

3nauenuss pH cmecu SAb ¢ 100%-upiM KC B coornomenusix Ab:KC 90:10; 85:15; 80:20
cocraunu  5,8440,10; 5,40+0,10; 5,47+0,25 coorBercTBeHHO. [lodyueHHbIE pe3yabTaThI
cBUACTENLCTBOBAIM, uTO BBeaeHue KC obecreunBaio 3HadueHue pH cmecu, HEoOXoaumoe s
koaryJsinuu SIb B mponecce TenioBoro Harpesa.

CyMMapHOe cojep>KaHHE AaHTOLIMAHMHOB B COCTaBE KOMIUIEKCOB C KOAryJIMpPOBaHHBIM
oenkoM mpu ucnonb3oBaHuu 100%-nHoro KC mpu coornomenusix Ab:KC 90:10, 85:15, 80:20
coctaBuiio cootBeTcTBeHHO (0,75; 2,31; 3,69) Mr-skB./100 r. [Ipu ucnonszoBanuu 50%-noro KC u
cootHomeHusix b : KC 80:20 u 60:40 cymmapHOe cojliepKaHHe aHTOIMAHUHOB B TMOJTYYEHHBIX
MUIIEBBIX MAaTPUIIAX COCTABUIIO cOOTBETCTBEHHO — 0,58 1 4,07 mr-3kB./100 r.

Koneunyto temneparypy koarymsmuu cMmecu SAb-KC st mpoBeneHus 1ieeHanpaBlIeHHON
copOILMM aHTOLIMAHWHOB B XOJI€ TEIJIOBOM 00padoTKu omnpeaensm rnpu HarpeBanuu cMecu b:KC -
80:20 no temmeparyp 80, 82, 84, 86 °C B 1abopaTopHOM CTCH]IC HA 0a3e U3MEIbYUTEISA-CMECHTEIIS
NC-5. [lonyyeHHbIE CTYCTKUA OTACIISIINA OT CHBIBOPOTKH.

[Tpoduns MHIUBUAYATBHBIX AHTOIIMAHWHOB B COCTaBE MUIIEBBIX MATPHII, TIOTYYCHHBIX MIPH
temneparype koarysiiun 82 “C npu pasnnusbix cooTHomeHusx Ab:KC, npeacrasieH B OCHOBHOM
nuaHuAnH-3-ranakrosuaom  (22,0%), umanuguH-3-apadbunosunom  (19,6%), mneonuanH-3-
rianakto3uaoM (34,0%) u neonnaun-3-apadbunosugom (15,2%) (tadm. 1).

149



Hepcnekmueﬂbze HanpaeieHus pazeumus nuweeod npoOMvblULIEHHOCMU U CENTbCKO20 xo3siicmea

Taoauna 1

Mpoduab anTouuanuHoB B coctase [IM B 3aBucumoctu ot cooTHomeHust Ab:KC npu

Temneparype koaryJsinuu 82°C

Coornomennst S1Ib:KC
AHTOUMAHHHDI 90:10* | 85:15% |  80:20% | 80:20%* | 60:40%*
Conepxanue, % OoT CyMMbI aHTOIIMAHUHOB

InaanauH-3-ranakTo3ua 22,3 22,3 22,9 18,7 22,3
InaanauH-3-TIII0KO3H 2,5 2,0 2,1 2,2 1,9
HuannnnH-3-apabuHO3U] 21,1 19,2 19,6 16,8 19,7
ITeoHnaUH-3-TaJaKTO3H 32,3 34,5 34,0 37,1 33,8
IleonuauH-3-rII0KO3U/T 5,6 6,5 6,2 7,2 6,4
[Neonuun-3-apabuHO3uU 16,2 15,4 15,2 18,1 15,8
MansBuauH-3-apabuHO3UT o) (91131 CIICBI CIICBI CIICBI CIICBI

* - mpu no6asnernu 100 %-HOro KIIOKBEHHOT'O COKa
** - mpu nobasneHuu 50 %-HOTO KIIOKBEHHOT'O COKa

Pe3y.]'II>TaTLI ONpeACICHUA CYMMApPHOTO COACPKAHUA AHTOLIMAHWHOB U HX HpO(I)I/IJ'IH B

COCTaBe MOJYy4YaeMbIX MUIIEBBIX MATPUIl B 3aBUCUMOCTH OT KOHEUHOM TeMmrmepaTyphl KOaryJsiuu
MpeACTaBICHBI B Ta0IUIAX 2 U 3.

Tao6auna 2

Conep:kanue antounannHoB B [IM B 3aBUCHMOCTH OT KOHEYHOM TeMIepaTypbl

KOAryJIsiuuu
Temneparypa koaryasiuuu, °C 100% cox 80 82 84 86
Cymma aHTOnIMaHWHOB, (Mr/100 T *) 17,56 3,14 3,79 2,97 1,96
*B nepecueTe Ha CyXOil MPOIYKT
Taoauna 3

HpO(l)I/IJ'II) aHTonuaHoB B IIM B 3aBHCHMMOCTH OT TEMIIEPATYPLI KOaryJadauuu

Temneparypa koaryasauum, °C
AHTOUMAHWHBI 80 | 82 84 | 86
Conep:xanue, % 0T CyMMbI AHTOIHAHOB

IunaanauH-3-ragakTo3ua 21,1 21,8 21,8 19,1
InaanauH-3-TII0KO3H 1,9 2,0 1,9 3,1
Huanunuu-3-apaOuHO3U/ 18,7 19,6 19,1 17,1
IleornauH-3-TaJaKTO3N 35,2 34,1 34,6 36,3
ITeoHnauH-3-TIIOKO3HU]T 6,8 6,5 6,7 7.4
[Neonnun-3-apabuHo3ux 16,3 16,0 15,9 17,0
ManbBunnH-3-apaOHHO3U] CICBI caeabl caeabl CICBI

Pe3ynapTarhl  OpraHoJIENTHYECKOM OLEHKM MUIIEBBIX MAaTPHUIl, MOJYy4Yae€MbIX IpH

ucnonszoBanun KC, mokaszanu, uro npu BBenenuun 100%-noro KC Gonee 25 % k macce Oenka
MOSIBIISICTCSI TOPHKOBATHIN NMPUBKYC M BBIPAKEHHBIA (DUOJICTOBBIM OTTEHOK MPOAYKTA, B TO BPEeMs
KaK IIpY BBEJEHUM coka B koiamdecTBe 20%, MPOOYKT MMEET PO30BATHIM IBET, ATOAHBIN 3amax U

150



Hepcnekmueﬂbze HanpaeieHus pazeumus nuweeoﬁ npoOMvblULIEHHOCMU U CENTbCKO20 xo3siicmea

npusTHbId BKyc (puc. 1). Ilpu ucnons3zoBanuun 50%-noro KC mpomyKT oTiiMyaeTcsl cepoBaro-
CUPEHEBBIM IIBETOM U 00Jie€ BBIPAKEHHOW TOPUYUHKON BO BKYCE.

LERT
5 s i 2 10K + 1 0% K
4
m— oK+ 15% HO
3anax 0 - BRYC

Genok+ 20% KC

0K + 25% KO

HOHCHCTEHUMA

Puc. 1. Ilpodunorpamma opranosentudeckoi ouenku M

3akiiroueHue.

Pazpa®oTan HOBBIN TEXHOJIOTUYECKUI MOIXO0]], BKIIOYAIOUINNA HANPaBIEHHOE U3BJICYEHUE U
KOHIICHTPUPOBaHUE aHTOLIMAHMHOB M3 SITOJl KIJIIOKBBI B COCTaBE KOMILJIEKCA C KOAryJUpPOBAaHHBIM
SIMYHBIM O€JKOM. YCTaHOBIIEHBI paIlMOHAJbHBIC YCIOBUS KOMIUIEKCUPOBAHUS aHTOLMAHUHOB
KIIFOKBEHHOTO DJKCTpakTa C SIMYHBIM O€TKOM B Ipoliecce ero Kkoaryisuuu. Pa3pabGoTtanHas
TexHosnorus obecneunBaer nonydenue PIIM, oborameHHBIX aHTOLMAHAMU MPU MHHUMAJIBLHOM
COJIEPXKAHUU JIETKO YCBOSIEMBIX MPOCTBIX YTJEBOJOB M MX BKJIKOYEHHUS B COCTaB SUILIETPOAYKTOB
PO UIAKTHIECKOTO Ha3HAYCHUSI.

Ha ocHOBaHWYW TIOJyYEHHBIX JaHHBIX OBUIH OTPEJCIICHBI ONTUMAJIbHBIC YCIOBUS COPOIIHH:
WCIIONb30BaHue il mpurotoBieHus cmecu 100%-HbIil KITIOKBEHHBIN cOK B cooTHomeHuu Sb:KC-
80:20, Temneparypa HarpeBa 82+1°C. CymmapHOe coJepKaHHe aHTOIMAaHOB B COCTaBE KOMILIEKCA
cocraBuno 3,79 mr/100 r, yto coorBercTBOoBasio 73,8% OT MX ucxomHoro conepxkanus B KC.
[Ipodune aHTOLMAHWHOB TPEICTABICH B OCHOBHOM LHAHUAWH-3-TaTaKTO3HIOM, MEOHUIAMH-3-
raJaKkTO3UI0M.

Pabomer evinonnenvt npu ¢punarcosoii noodepaicke epanma PH® 16-16-04047-11.

Crnucoxk nureparypbl
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V]IK 637.524.26
OBCSTHOE TOJIOKHO ITPY MPOU3BOACTBE KOMBMHUPOBAHHBIX MSICHBIX
MPOJAYKTOB

A. JI. CtpenpueHKo
JAMUTpOBCKUI PHIOOXO03SHCTBEHHBIN TEXHOJIOTUYECKUN HHCTUTYT, MOCENoK PeiOHoe, Poccus

W3BecTHO, UTO MPOIYKTHl HA OCHOBE MSICHOTO CBIPHSI SIBISIOTCS BaKHOM YacThbIO CTPYKTYPHI
IIPOJIOBOJILCTBEHHON OE€30MMaCHOCTH CTPaHBbI.

Ha ceroansmnuii neHp msicomnepepadaThiBaroIias MPOMBIIIIEHHOCTh PeliaeT BOMPOCH IO
pa3paboTKe TMPOM3BOJCTBA HOBBIX MHOTOKOMIIOHEHTHBIX NPOAYKTOB. Jljis cCO3MaHHMs Takux
MPOJYKTOB HEOOXOAWMO TPUMEHSTh pa3NU4YHble BHUIBI 00aBOK, OHH BHOCATCS C IIECNBIO
ONTUMU3AIMKA MSCHOTO CBHIPbs, & TaKXe ISl TIOBBIICHUS MHUIIEBONH U OMOJIOTMYECKOM IIEHHOCTH,
yIIy4IIEHUS] OPTaHOJICTITUYECKUX MTOKa3aTenel, ycuineHus: GyHKIIMOHATbHBIX CBOUCTB [1].

[IpousBens aHaimM3 COBPEMEHHON TEOpUM TMHUTAHHUS, MOXXHO CHEJaTh BBIBOJ, YTO
KOKJOJHEBHBIM  pallMOH 4YeNoBeKa [JOJKEH BKIIOYaTh COAllaHCUPOBAHHOE  KOJIUYECTBO
MUTATETBHBIX BEHIECTB, & TAK)KE MPOIYKThI OOraThie MUIICBHIMU BOJIOKHAMU. CleIyeT OTMETHUTh,
YTO POJIb MUILEBLIX BOJIOKOH B TUTAHUH BO3PACTAET, B CBSI3U ¢ OnaronpusTHeIM BiustHieM Ha JKKT
yeynoBeka. B cBs3u ¢ 3THUM oOoramieHue MpOAYKTOB, IOJIE3HBIMU JOOAaBKaMH, IOJIY4HIIO
pacmipocTpaHeHHEe B MPOMBIIUICHHOM MPOU3BOJACTBE MNpPOAYyKTOB [2]. CoueTaHue MSCHOTO H
PacTUTEIBHOIO ChIPhSi HanOoJIee IMOJHO COOTBETCTBYET (opMyJie cOaJlaHCHPOBAHHOTO MUTAHUS.
KoMOuHanusi mone3HbIX CBOWCTB MSICHBIX M PACTUTENBHBIX MPOAYKTOB MO3BOJISIET MONYyYaTh
TapMOHHMYHBIE 0 COCTaBYy W CBoOMcCTBaM MNpOAykThl [1]. Takue mpoOayKThI OTIMYAIOTCS CBOMMH
(yHKIIMOHATTFHBIMA CBOMCTBaMHU. B Msice comepkutrcs OeloK, KOTOpBI OoraT He3aMEHHUMBIMU
AMUHOKHCIIOTAMHU, a pPaCTUTEIBHOE CBhIpbe OOraTto TMOJE3HBIMU JJII OpraHu3Ma IHIIEBBIMU
BOJIOKHAMH, a TaK)Ke IMOJMHEHACBHIIIEHHBIMUA XUPHBIMH KHUCIOTaMH, BUTaMHUHAaMHU Tpymmbl B,
AHTHOKCHJIAHTaMHU, [-KapOTHHAMHU, OJTUTOCaXapuaaMi U MUHEPATLHBIMH BEIIECTBAMU, B TOM YHUCIIC
KpPEMHUU.

[ToaToMy BKJIIOYEHHE B MSICHYIO PEHENTYpY PACTHTEIbHBIX J00aBOK, AN CO3AAHHS
KOMOMHHPOBAaHHBIX MPOIYKTOB MUTAaHUS, IIO3BOJISIET PACIIUPUTH HE TOJIBKO aCCOPTHUMEHT
MIPOIYKIINH, HO M COQIaHCUPOBATH MO (PYHKIIMOHAIBHBIM CBOMCTBAM TOTOBBINA MTPOIYKT.

K Takum mpojykTaM OTHOCHTCS OBCSHOE TOJIOKHO, KOTOpO€ 060rato He TOJbKO MUIIEBBIMU
BOJIOKHAMH, HO M TIOJIE3HBIMH BEIIECTBAMH, TAKUMU KaK JICUTHH. M3BeCTHO, UTO JEIIUTHH MUTAET
BCIO HEPBHYIO CHCTEMY YeJIOBEKa, M SIBISETCS OJHUM M3 TJIABHBIX CTPYKTYPHBIX KOMIIOHEHTOB
MUEJIMHOBOM HEpBHBIX BOJOKOH (okoso 30% wmo3ra u 17% HEpBOB COCTOST U3 JICLUTHHA).
W3BecTHO, 4TO HEXBaTKa JIEHUTHHA B OPraHU3ME YeJOBEKa MPOSBISETCS B TAaKUX CUMITOMAaxX Kak
ocnablieHus: BHUMAHHUS, TIOBBIIICHHAS YTOMIIIEMOCTh, Pa3ApaXUTEIbHOCTD, Ne(UIlMTa BHUMAHUS,
OeCCOHHMIIA, HEPBHOT'O UCTOIICHUS, YXYAIICHUS TaMTH, aenpeccus [3].

HeoOxoqumMo OTMETHTH, YTO MSICHBIE NPOAYKTHI C JOOABICHHEM OBCSHOTO TOJOKHA
SBIISIIOTCS YHUBEPCAIbHBIMHU MPOAYKTaM, KOTOPbIE MO3BOJIAIOT HE TOJIBKO MOJYUYUTh KaUeCTBEHHBIH
cOAaMaHCUPOBAHHBIM MO  aMHUHOKHUCIOTHOMY  COCTaBy  TPOAYKT, HO W  CHHU3UTH
ce0ecTOMMOCTh IPOAYKIIMM, YTO TEM CaMblM MpPHUBEAET K YBEIWYEHHIO peHTabeIbHOCTU
MIPOU3BOJICTBA 0€3 OTEPU B KaUeCTBeE.

[Tamrer ¢ poGaBiieHWEM OBCSIHOTO TOJIOKHA MOYKHO HCIOJIb30BaTh MJI PaCIIUPEHUS
ACCOPTUMEHTA MSCHBIX IPOAYKTOB U YIOBICTBOPECHHUS CIIPOCA HACEIICHUSI.

C nenbio MOATBEPKACHUS PE3YJbTATOB Ja0OPaTOPHBIX HCCIEAOBAHUNM HEOOXOIUMO OBLIO
WCCIIeIOBaTh ONTHMHU3MPOBAHHYIO PELENTYpy MAalITeTa MOBBIIICHHONW MUINEBOW IIEHHOCTHIO. B
KadecTBEe KOHTPOJIBHOTO 00pasiia, ucrosib3oBaiu namret «Hexuawit» mo 'OCT 55334.

Penienitypsl ucciieqyeMbix o0pas3ioB mamrteT «HexHbli» U mamTeT ¢ OBCSAHBIM TOJOKHOM
npecTaBieHbl B Tabauie 1.
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Taoaunua 1

Penentypsnl 00pa3uoB MsicHO# xJ1ed «JIro0uTebCkuin» U MACHOI XJ1e0
€ ceMEHAMM JbHA U THIKBbI

HaunmMeHoBaHUe CbIPbS, IPAHOCTEH U IMamrrer «HeskHbIii» IMTamrer ¢ OBCAHBIM
MaTepHaJIoB TOJIOKHOM
Cripbe, kT Ha 100 KT TOTOBOTO MPOIYKTA
l'oBaauHa xunoBaHHast 1 KaTeropuw, 20 20
OJaHIIMPOBaHHAS
CBUHHUHA >KUJIOBAaHHAS KUPHAS 50 45
OJIaHIITUPOBAHHAS
TonokHO oBcsiHOE - 15
[leueHs KuI0BaHHAs TOBSKbsSI OJIAaHITMPOBAHHAS 20 15
Myka nuieHn4Has 5 -
Moroko cyxoe (00e3KHpeHHOe) 3 3
Sliiia KypuHbie 2 2
Hroro 100 100
[IpstrHocTH M MaTepuansl, T Ha 100 KT ChIpbs
Coub moBapeHHasi MUIIEBast 1500 1500
Caxap necok 510 510
[Tepen uepHsIii 480 480
Kopuiia monoras 210 210
Opex MyCKaTHBIA MOJIOTBIH 45 45
IIpumeuanue
bynwson, % | 20 | 20

Ha »sTame uccnenoBanus ObIIM M3ydeHbl 00IKe (PU3MKO-XUMUYECKIE H OPTaHOJICITHICCKIE
MOKa3aTeIM HCCIeIyeMbIX 00pa3oB. BBeneHHe OBCSHOTO TOJOKHA B HCCIEAYEMOM O0Opasiie
MIPUBOJUT K cMmeleHnto pH B 001acTh 6osiee BRICOKUX 3HAYEHHUH U cocTaBmia 6,7 (B KOHTPOILHOM
5,8), 9TO MOKHO OOBSICHUTH TEM, YTO CEMEHA JIbHA U THIKBbI UMEIOT 0o0Jiee BhICOKHE 3HaueHus pH,
TeM cambiM yBennuuBaeT nokazarenu BCC u BYC u cocraBunu 69,3 u 89,2 % (B KOHTPOJILHOM
62,8 u 79,4 %). Bricokue 3nauenust BYC uccnenyemoro o6pasiia ¢ OBCSIHBIM TOJIOKHOM OKa3bIBaeT
MOJIOKHUTECILHOE BIUSHIE HA KOHCUCTCHIIMIO MaIITeTa.

OpranonenTuyeckas OIICHKa TMPOM3BOAWIACH IO TNATH  OamapHOW  mikame. Ilo
OpPTraHOJENTUYECKUM TOKa3aTeasiM HEoOXOIUMO OTMETHTh, YTO OIBITHBIA oOpaseln copepkal
ONTUMAIFHOE COOTHOIIEHHWE WHTPEIUEHTOB W TIOMYyYMJI IO HUTOTaM JIETyCTAI[MOHHOW KOMHCCHH
HaKOOJIbIIEe KOJIMYECTBO MOJIOKHUTEIBHBIX OLICHOK.

Takum oOpa3zoM, TPOBEJICHHAS OMBITHAS MPOBEPKA MCIIOIL30BAHMS TOJOKHA OBCSHOTO MPHU
MIPOM3BOJICTBE MAIITETA, TO3BOJSET IMONYYUTh MPOAYKT BBICOKOTO KadecTBa CO CTAOMIbLHBIMH
XapaKTEPUCTUKAMH.

Crnucok nmureparypbl

1. Hlunos, B. H. 3nopoBoe nuranue. [Ipaktuueckue cosersl [Teker] / B. H. Ilunos, B. I1.
Muiwo. - M.: ITapyc, PaBHoBecue, 2006. - 237 ¢

2. 2. Anrunosa, JI. B. Xumus numu. Kaura 1: Benku: ctpykTtypa, (yHKIMH, poiib B
nutanun [Tekcr].: yueOnuk mns By3oB / M.A. Poros, JI.B. Antunosa, H.U. Jlynuenko, H.A.
XKepebuos // B 2 xku. Ku. 1 M.: Konoc, 2000. - 384 c.

3. 3enkoBa, A.H. OBcsiHast Kpyna W XJIOMbA - MPOAYKTHI MOBBIIIEHHON MUIEBOW [IEHHOCTH
[Texct].: / A.H. 3enxoBa, U.A. IlaakpatseBa, O.B. Ilonuryxa // Xnebonponyktsl. - 2012.- Nel 1. -
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VJIK 577.151.62
M3YUYEHUE TOKCUKOJOTI'MYECKUX MOKA3ATEJEMA BE3OITACHOCTH
KAIICYJUPOBAHHOI'O ®EPMEHTHOI'O IIPENTAPATA L-®EHWIAJIAHUH-
AMMOHMWM-JINUA3BI

0. O. baduu*** C. A. UBanoBa*, C. A. Cyxux* **
* KemepoBckuii TocyJapcTBEHHBIN YHUBEpCUTET, T. KemepoBo, Poccust
** banTuiickuil GpenepanbHblil yHuBepcuTeT nMeHN Mmmanywina Kanta, r. Kanuaunarpan, Poccus

Beenenne. Cpeny HaCIEICTBEHHBIX META0ONIMYECKUX 3a00JIEBaHUIA B OTACIBHYIO TPYIITY
BXOJST 3a00JIEBaHMUs, CBSA3aHHBIC C HApPYIICHHMEM aMHUHOKHCIOTHOrO oOmeHa. Ha ceromnsmiHmii
JIeHb HW3BECTHO OKOJO 90 HaclencTBEeHHbIX Ae(PEeKTOB OOMEHa aMUHOKUCIOT (MEPBUYHBIX
aMHHOAIMJOoNATHI), cpenu KoTopblx W (enmnkeroHypus (PKU). ®eHunkeTronypusi, XOTsS Hu
CUMTAeTCsl PEIKUM HACJIEICTBEHHBIM 3a0oyieBaHueM, HO i Poccuiickoit denepaniuu M1 MHOTHX
JIPYTHX CTpaH SIBISETCA aKTyallbHOM MpoOieMoi 37paBooxpaHeHHs. YacToTa pacripoCTpaHEHHS
(heHUITKETOHYPUH Cpenu JeTell B MHUpPE B CpeAHEM CoCTaBisieT oauH ciaydad u3z 10000
HOBOPOXIEHHBIX W Bapbupyetcs oT 1:200000 (Taitmanm) mo 1:4370 (Typuwms). HanbGonee gacro
BCTpeyaeTcsi Kiaccuueckas ¢opMa (EHWIKETOHYPUH, MpPU KOTOPOH Ha CETrOAHSIIHUN JCHb
JMETOTEPAIHs SBISIETCS €IMHCTBEHHBIM Y((PEKTHBHBIM METOIOM JieueHus [1].

Haunbonee mepcrieKTUBHBIM SIBISIETCS  WMCIIOJNIB30BAaHUE B JICUCHHH (DEHIIKETOHYPUH
¢depmenta L-penunananma-ammonuii-nmassl  (PAL), xak B ¢opMe UHBEKUMH, Tak u
KarcyJ/TableToK, paculelvIsiomero (eHwIagaHuH 10 0Oe30macHbIX MPOAYKTOB, Hambosee
3HAYUMBIE pe3yJbTaThl MOMyueHbl, koMmnanuel Biomarin Pharmaceutical Inc B pamkax peanuzanuu
HauuoHanpHOU mporpaMmsl CIHIA [2].

TepaneBtuueckoe mnpumenenne PAL orpanuueHo Wu3-3a €ro MPOTEOIUTUYECKOU
HEYCTOMYMBOCTH U HMMMYHOT€HHOCTH. OTCyTCTBHE OTpPaOOTAHHBIX TEXHOJOTMH OYHCTKH H
CTaOWIM3aIlii, a TaKke YCTOWYMBON (HOPMBI, TapaHTHUPYIOIIEH COXpPaHHOCTH ¢epMeHTa 0
HENOCPEACTBEHHON peakluuu ¢ (QEeHWIaJaHUHOM, OCOOEHHO B YCIOBHUSIX KHUCJIOTHOM CpeJibl
KeTyJlKa, OTCYTCTBYIOT [3].

Llenpto paboOTHl SBISIOCH M3YYCHHE TOKCHUKOJIOTMYECKHX IOKa3areieil 0e30macHOCTH
KaICyJIUpOBaHHOTO (pepMeHTHOrO npenapara L-penunanaHuH-aMMOHUI-TTHA3HI.

Marepuanbl U MeTOAbl Mcciel0BaHU. B uccienoBaHnyu MCHOIB30BAIM IIECTh THIIOB
Karcyt.

Bce kancynsl Bkmtoyanu o 100 mr L-penunnanannH-aMMOHUI-THA3BI.

JIist M3ydeHHs yumomoKcuyHocmuy KamncyJIUpOBaHHOTO ¢epMeHTHOTo mpemapata PAL
ucnonb3zoBamu MTT-tecT, 6a3upyrommiicss Ha CIIOCOOHOCTH MHUTOXOHIPHAIBHBIX JIETHIAPOTECHA3
mpeBpamarh  BOJOPACTBOPUMBIA  3-(4,5-auMeTunTrazon-2-ui)-2,5-nudennin-2H-rerpazonuym
opomun (MTT) B popmazan, cmiocoOCTBYIONINI KPUCTAINIOOOPA30BAHHIO BO TIOJIOCTH KJIETKHU.

LIUTOTOKCHUYHOCTH KarCyJIUpOBAaHHOTO (PEPMEHTHOTO Ipernapara OLEeHUBAIH 110 (Gopmyiie:

C=1-.100%,
Ng

rae N, — onTuyeckas INIOTHOCTh B ONBITHBIX Mpo0ax,

N, — onTudeckKasi INOTHOCTh B KOHTPOJIE.

Kanyepocennocms  kancynmupoBaHHoro (¢epMmeHTHoro mpemapara PAL  wmsywamm ¢
WCIIOIb30BaHUEM M3BECTHOTO TecTa DWMca, UCTIoNb3yolero 6akrepuu Salmonella typhimurium B
KauecTBe TeCT 0OBEKTA.

Mymaeennocms  xancynupoanHoii ¢opmel PAL  ompenensiin meronmom JIHK-xomer B
cootBercTBUU ¢ MP 4.2.0014-10.
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PesyabTaThl McciaenoBaHuii M uUX o0cyxkaeHue. 113 TOKCHMKOJIOIMUYECKHX IOKazareseu
0€30MacHOCTH  KallCyJMpOBaHHOTO (epMeHTHOro mpenapata PAL wHTepec mpencTaBIsIOT:
KaHIEPOTeHHOCTh, MyTar€HHOCTh, PENPOIyKTUBHAS TOKCUYHOCTh ¥ IMOPHOTOKCUYHOCTb.

Pe3ynbraThl W3ydeHUS KaHLEPOTEHHOCTH KaIlCyJIUpOBaHHOW ¢opmbl L-pennnananun-
aMMOHMM-JIMA3bl IPEJICTaBICHBI HAa puC. 1.
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KanueporenHnsiii nHIEKC

Puc. 1. Pe3yabTaThl TeCTHPOBAHMS KAHIEPOT€HHOCTH KAINCYJIUPOBAHHON (opMBbI
L-pennnananun-ammonuii-ina3pl: a — macca PAL 25 mr, 6 — macca PAL 50 mr,
B —Macca PAL 100 mr

JlanHbIe puc. | CBHIETENBCTBYIOT O TOM, YTO KamcyiupoBaHHas (opma L-perunanaHuH-
aMMOHUI-THa3bl He 001ajaeT KaHIIEpOTeHHBIM 3(hdeKkToMm.

PesynbraThl M3y4eHHS I[MTOTOKCMYHOCTHM [0 OTHOIIGHHIO K pAaKOBBIM  KIJIETKaM
KarcynupoBaHHo# popmbl PAL oTpaxens! Ha puc. 2.

X

g 100 6

o

= - =

) a 7

2

0 90 = P

3)

% 85

S 80

=

X 75

3

aa] 70 | L]
1 2 3 4 5 6

Howmep TecTupyemoro oo6pasma
Puc. 2. Pe3ybTaThl TECTUPOBAHMSA HUTOTOKCHYHOCTH KATNICYJTHPOBAHHOKH GOpMBbI

L-¢pennnananun-ammonuii-inasnl (Mmacca PAL 20 mr): a — kinerounas auausa PANC-1,
0 — xierounasi iunua JIBP2, B — knerounast iuauss MDAMB-231

W3 puc. 2 odeBHaHO Hanmmuue y (pepMeHTa HMUTOTOKCHYECKUX CBOWCTB IO OTHOIICHHUIO K
paxoBbIM KieTkaMm. C yBenndeHueM conepxanus PAL B karcynax BBDKHBAa€MOCTb KJIETOK BO BCEX
BapHaHTaX JKcIepuMeHTa cHmxkaercs: 1 kiaetok PANC-1 — ¢ 88,0 % (macca PAL 20 mr) no
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16,0 % (macca PAL 100 mr); nns kinerok JIBP2 — ¢ 94,4 % no 19,3 %, ans knetok MDAMB-231 —
¢ 82,3 % nmo 13,5 %.

PesynbpTarhl W3yueHUss MYTareHHOCTH KarcylaupoBaHHOW ¢opmbl  L-denHmnananus-
aMMOHHMIA-THA3bl CBUCTEIBCTBYIOT O TOM, 4TO y (epmeHTa PAL He 0OHapy»eHO MyTareHHBIX
cBoiicTB, mockonbky % JIHK B xBocTe komeT (4,4 % — 5,2 %) cousmepum ¢ JaHHOW BETMYMHON B
koHTpone (4,6 %). Jlns mepekucu BOAOpOJA TMOKA3aH BBIPAKEHHBINM MyTareHHBIH 3(dexT mo
OTHOIIEHHUIO K TuMdoruTam nepudepudeckoit kposu, % JJHK B xBocte komer cocraBmuseT 49,0 %.

[lomyuyeHHble pe3ynbTaThl CBUAETEILCTBYIOT O TOM, YTO KarcyiupoBaHHas ¢opma L-
(heHnnanaHNH-aMMOHU-TINA3bl HE OKa3bIBAa€T BIMSHUS HA MOABIKHOCTH CIIEPMATO30MIOB MBIIIIH,
Ha WX (PYHKIMOHAJIBHYIO aKTHBHOCTh, a TaKke Ha (yHKIMOHAIHLHOE COCTOSHHE WX MeMOpaH.
CrnenoBarenbHO, KancyiupoBanHas opma PAL He oOmagaeT penpoyKTUBHON TOKCHYHOCTBIO.

PesynbTarhl m3ydeHuss SMOPHMOTOKCHYHOCTH KarCyJIUpPOBaHHON ¢opMbl L-dheHunananus-
aMMOHHMIA-THA3bl HA 3aPOJIBIIIAX MBIIIW IPUBEICHBI HA PUCYHKE B Tabmuie 1.

Tao6auua 1

Bausinue kancyiMpoBaHHo# (popmbl L-peHnIaIaHMH-aMMOHNH-JINA3bI HA KOJIUYECTBO
0J1acTOLMCT, HAXOASALIUXCS B Mpolecce XeTYNHIa

Homep o6pasua JloJist 0J1aCTONMCT, HAXOAANINXCHA B PoIecce XeTYnHra, %
KaIcyJibl macca PAL 25 mr macca PAL 50 mr macca PAL 100 mr

KonTpos (6e3 PAL) 92,7+4,6 92,7+4,6 92,7+4,6
1 93,4+4,7 93,1+4,7 92,9+4.6

2 92,9+4,6 92,9+4.6 93,4+4,7

3 92,8+4,6 92,6+4,6 93,2+4,7

4 93,5+4,7 93,0+4,7 92,9+4.6

5 92,5+4,6 92,4+4.6 92,6+4,6

6 93,0+4,7 92,7+4.,6 92,5+4,6

Ha ocHoBanum ananu3a TaOmuuel 1 crenaH BbIBOJ 00 OTCYTCTBHM Y KarCyJMPOBAaHHOMN
¢dopmbl L-pennnanannH-aMMOHHUNA-THA3bI SMOPHOTOKCUYHOCTH, TOCKOJIbKY (DEPMEHT HE OKa3bIBAET
BIMSHUA Ha OOUIyI0 KJIETOYHYIO Maccy 3apoJbllield MBIIIM M Ha KOJWYECTBO OJACTOLHCT,
MOKHWHYBIIUX 3alIUTHYIO 000JI0UKY.

Takum oOpazom, B pe3ynbTare IPOBENCHHBIX i1 Vitro WCCIEJOBAaHHN MOKa3aHO, 4YTO
kancynupoBaHHas  (opma  L-peHunanmaHMH-aMMOHHMI-THA3bl  sBIAETCS  Oe30macHOM B
TOKCHUKOJIOTHYECKOM acIleKTe: HE MPOSBIISET KAaHIEPOT€HHOCTH, MyTareHHOCTH, PENPOAYKTUBHOM
TOKCHYHOCTH U SMOPHOTOKCUYHOCTH.

Hccneoosanue evinonneno npu ¢uunancogou noooepicke PODU 6 pamkax Hayunoeo
npoexma Ne 18-08-00444.

Crmcok nuTepaTtypbl

1. Thakur, N. A comprehensive review on floating oral drug delivery system / N. Thakur, et
al. // Drug Invention Today. —2010. — Vol. 2, Ne 37. — P. 328-330.

2. Babich, O. Study of the potential of the capsule shell based on natural polysaccharides in
targeted delivery of the L-phenylalanine ammonia-lyase enzyme preparation / O. Babich, at al. //
Pharmaceuticals. - 2020. - Vol. 13, Ne 4. - P. 63.

3. Babich, O. The effectiveness of plant hydrocolloids at maintaining the quality
characteristics of the encapsulated form of L-phenylalanine-ammonia-lyase / O. Babich, at al. //
Heliyon. - 2020. - Vol. 6, Ne 1. - P. €03096.
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YK 602.4
CTPYKTYPA NONYJISAIIUA PYRENOPHORA TRITICI-REPENTIS
IO TEHAM D2®PEKTOPAM TOXA U TOXB

K. E. Temmomec*, O. b. UBanuenko*, H. B. Muponenko**
* Cankr-IlerepOyprekuit monurexunueckuid yausepeutet [letpa Benukoro,
r. Cankr-IlerepOypr, Poccus
** Becepoccuiickuil HAyYHO-MCCIIEA0BATEIbCKUN HHCTUTYT 3aIUThl PACTCHUH,
r. Cankr-IlerepOypr, Poccus

B Hacrosiee Bpems akTyalibHa Ipo0jemMa pa3BUTHA KEITON MATHUCTOCTH Y OOJIBLIIMHCTBA
COpTOB MIIeHUIIbl. Bei3Bana nannas 601e3Hb rpuboM Pyrenophora tritici-repentis 1 MOXET OKa3aTh
HEraTUBHOE BJIMSHUE Ha SKOHOMUKY OOJIBIIIMHCTBA CTPaH, TaK KakK IPH €€ HAIWYUU [TOTEPH yporKas
MoryT coctaBuTh Oonee 50%. JlaHHbIi Tpu® BBIpAOATHIBAET TOKCHHBI APPEKTOPBI OEITKOBOIO
MPOUCXOXkKACHUS, BbI3biBatomue Hekpo3 (Ptr ToxA) u xmopo3 (Ptr ToxB) y nucTeeB nieHHIIBI.
UroObl MPOBEPUTH HATMYUE 3TUX T€HOB B M30JIITaX rpuba, ObLTH KIOHUPOBaHbI TeHbl 70xA u ToxB
1 pazpaboTaHsbl Ui HUX Hpaiimepsl [1].

Haunbonee wacto B Poccum MOXXHO BCTPETUTh HM3OJSTHI P. tritici-repentis, uMeromue B
reHome TeH ToxA: 95% uzonstoB B Kpacnogapckoit nomymsinuu u 50% - B ceBepo-3anaaHoi [2, 4].
JlaHHBIE W30JATHI  BBI3BIBAIOT CHMITOMBI B BHJE HEKPDOTHMYECKHX IIATEH Ha JIMCTBIX
BOCHPUUMYHUBBIX COPTOB MIIEHUIIBI, HECYIIUX T'eH BocOpUUMYUBOCTH Tsnl. I'en ToxA mosBuics
COBCEM HEeIaBHO B reHome rpuba. Ilpousonuio 3To B pe3ynbraTe rOpPU30HTAIBHOIO MEPEHOCA OT
POACTBEHHOIO BUAA rpubda, BO30yAUTeNs CENTOPUO3a MIIEHULbl — Stagonospora nodorum.

I'en ToxB - xonupyet TokcuH Ptr ToxB, KOTOpbI HHAYIUPYET XJIOPO3bl Y COPTOB C TEHOM
BOCIIPUUMYUBOCTH Tsc2.

Jlo HemaBHEro BpEMEHM Mbl HE MOIVIM HaWTH M30JATHl ¢ TeHOM ToxB mo Bceir Poccun,
OJTHAKO BO BPEMsI TIOMCKOB HOBBIX M30JISTOB JJISl H3yUCHHS JAaHHOM 00JIe3HM, HAaMU OBLIH MOJTy4eHbI
yYHHUKaJbHbIE repOapHble JIMCThS MIeHUIbl u3 ['perun [2, 3, 4]. B BhIIENEHHBIX U30JITaX U3 3TUX
JUCThEB HaMM OblUT OOHapyxeH peakuid reH ToxB, KOTOpbIM ObUI MCIONB30BaH B KadeCcTBE
MOJIO)KUTEIBHOTO KOHTPOJISL JJIsl aHainu3a Nonyysuuid mnatoreHa. M3ydenwe rena ToxB wu
pacnpocTpaHeHHs €ro B MOMYJISLMAX MAaTOreHa MpeJCcTaBiseT GyHIaMEHTAIbHYI0 Ipo0aeMy, Tak
KaK CyHIECTBYET peajbHasi ONTaCHOCTB €r0 3aHECEHUs Ha Tepputoputo Poccun.

B Hamm 3amaum BXOOWJI aHANW3 BYX MOIYJSALMN P. fritici-repentis Ha IPUCYTCTBUE ITUX
reHoB. MaTepuajioM Ui HCCIeOBaHMS Mbl BbIOpadu M30i4Thl M3 nomyisnun Cesepo-3amana
Poccun (IlckoBckas obmacte) u I'penmu. Mbl MpOBOAMIN BBIIEICHUE M30JIATOB MO METOIHKE,
onucanHoit B crarbe [5]. JHK Bwigensiim merogom CTAB. uarnoctuky reHoB ToxA u ToxB
MPOBOJAMIN METOIOM MyJbTUILIEKCHOM [IIIP ¢ ncnonp3oBannem nmpaiMepos:

ToxA (TAS51 F: GCGTTCTATCCTCGTACTTC; TAS2 R: GCATTCTCCAATTTTCACG);
ToxB (TB71 F: GCTACTTGCTGTGGCTATC; TB60 R: ACTAACAACGTCCTCCACTTTQ).

[Iponyxtel TP Obun pasgenenst B 1.7 % arapo3HoM refe, OKpalleHbl OpPOMHUCTBHIM
ATUIUEM, U TOKYMEHTUpPOBaHHKI B cucteme BioDocll.

Tak xe Obu1a mpoBeneHa MysbTuIuiekcHas 1P Ha 06a rera. Msbl B3sun 25 M3074TOB U3
IckoBckoit nomynsaun 1 20 uzonaToB U3 I'pedeckoit nonmymsaiuu rpubda. [Ipumeps! nuarnoctuku
reHoB ToxA u ToxB B pasHbIx nonynsuusax npuseAeHsl Ha puc.l u 2. B [IckoBckoi nomynisiiuun
red ToxB Hamu He oOHapy»keH, 9 30iIToB UMenu reH ToxA, 16 U301ITOB He UM 000X TEHOB.
B I'peueckoit nomynsauuu Bece TectupoBaHHble 20 u3onaToB umenu red ToxB, B To ke BpeMms I'eH
ToXA y HUX HE BBISIBIIEH.
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ToxA 1000 m.n.
T ]
S == 500
ToxB 300
—
M 1 2 3 4 5 M

Puc. 1. Iluarnoctuka renoB ToxA u ToxB n3oasatoB IlckoBckoii nionyasuuu P. tritici-
repentis MeToaoM myJabTuIIeKcHON [TIP. M — mapkep moJiekyasspabix BecoB 1 kb
(Fermentas). O6o3Ha4enusi: n30asthl 1-13 u3 IlckoBckoit nonyasiuuu P. tritici-repentis;
ToxA+ - H30JAT U3 KPACHOAAPCKOM MOMYJISILUMA UCIIOJb30BAH B Ka4eCTBE MOJIOKUTEIbHOT0
KOHTPOJis1 HA TeH ToxA; ToxB+ - nzousar u3 I'pedyeckoil monmy/isiiuy UCNOJIb30BaH B KayecTBe
NOJIOKUTEJIBHOr0 KOHTPOJIsA Ha TeH ToxB; H20 — HeratuBHb1i KOHTPOIb IITIP Ge3
nodasaenus [JHK. Pazmepsl nuarnoctudeckux pparmentos: ToxA — 573 n.H., ToxB — 232

I1.H.

Puc.2 Inarnocrtuxa rena ToxB B U30J9TaX rpevecKoOro npoucxoxaeHus. Jlnarnocruueckuia
pa3Mep npoaykra amminpuxkanumn reia ToxB — 232 n.H. O003Hauyenusi: M — mapkepbl
MOJIEKYJISIPHBIX BecoB 50 n.H. 1-10 — u3oasaTel P. tritici-repentis U3 rpev4ecKoi mOMy iU

B pesynbrare paboThl MOKHO ClIenaTh BHIBOJ O PA3HUIIE CTPYKTYPBI ABYX OTJAJIEHHBIX JPYT
OT Jipyra nomnyJisiiuii rpuda o renaM ToxA u ToxB. Pe3ynbrar Hamelt orieHKA 4acToThl TeHa 70xA
B [IckoBckoli nmonysssnuu coctaBisieT 32% u3054TOB. JlaHHBIA pe3yabTaT MOKTBEPKIAAECT TaHHBIE,
KoTopele OblM monydeHsl o CeBepo-3amany Poccuiickoit denepanuy U UMENU B HAMYUH T€H
ToxA [3]. Nonynsuus u3 I'peruin okazanach yHUKaJIbHOW MO HATWYHIO T€HOB 3G (HEKTOpoB B
n3onatax — 100% uzonaroB umenu red ToxB, ren ToXA npu 3TOM OTCYTCTBOBAJL.

Paboma evinonnena npu noodepaicke epanma POOU Ne 18-04-00128a.
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VJIK 637.144.5
XAPAKTEPUCTUKA ®EPMEHTHBIX IIPEMAPATOB JUIS HU3KOJIAKTO3HBIX
MPOJYKTOB

H. A. Tuxomuposa, b. T. Hryen
*MOCKOBCKHI rocy1apcTBEHHBIH YHUBEPCUTET MUILEBBIX MPOU3BOACTB, I. MockBa, Poccus

3HauyMTeNbHAS YacTh B3pPOCIOro HaceleHus Mupa (moutu 75%) He MOXKET IepeBapHuBaTh
JaKTO3y U3-3a TEHETHYECKOW HEIOCTaTOYHOCTH (epMeHTa JakTa3bl (P-ramakrosuaasel) [1].
AKTUBHOCTbH JlaKTa3bl Haubosee BHICOKA B MIIAJICHUECTBE M CHIKACTCS MOCIIE OTIyYeHHsI OT TPpyaAu
y OOJBIIMHCTBA MJIEKOMUTAIOIINX, BKJIIOYas OOJBIIMHCTBO JIOAECH. YPOBHM P-rajakro3ujasbl y
B3pOCJIBIX MJIEKOMMTAIOIIMX COCTABIAIOT TObK01/10 0T MitageHyeckoro Bo3pacta. OTMEUEHO, YTO
pacmpoCcTpaHEHHOCTh JAe(UIINTAa JIAKTa3bl y B3POCIBIX JIIOJACH CHIBHO pPa3iIu4acTcss MEXIy
pacamu.B kauectBe npumepa: y xureneil CesepHoit EBponsl or 5 no 15%  BcTpewaercs
HEMEPEHOCUMOCTh JIAaKTO3bI, a cpear adpuKaHIeB U a3uatoB Ooisiee 70% WCHIBITHIBAOT AeHIHAT
storo (epmenral2].Ecnu nakro3a nepeBapuBaeTcsi HE MOJHOCTBIO, OHA MOKET (DePMEHTHUPOBATHCS
OaKTepusMU TOJCTOW KHIIKH, MOSBISAIOTCA TaKW€ CUMITOMBI NMUILIEBAPUTEIBHOW CHUCTEMBI, Kak
METeOpU3M, Auapes, pBoTa, 00iaM B KuuleyHHke. Ha cCOBpeMEHHOM 3Tame B OTEUECTBEHHOH MU
3apyOeHOW MpaKTUKE MPOBOISATCS MCCIEAOBAHUS U BHEIPSIIOTCS B MPOU3BOJICTBO MPOIYKTHI JIS
notpeduTeneil ¢ npodiemMaMu YCBOEHHs MOJIOYHOIO caxapa, Cpelld HUX - HU3KO- U 0e371aKTO3HbIE
MOJIOYHBIE MPOIYKTHI [1].

JlakTO3a MOXXET OBITh TMAPOJIU3OBAH XUMHUYECKUM IyTeM (KHMCIOTHBIA TMIPOJIN3) WIH C
noMo1bio pepmerToB. [1o cpaBHEHUIO ¢ XUMUYECKUM THIPOIH30M, (PEPMEHTHBIN THAPOIU3 UMEET
HECKOJIbKO ~ MPEHMYIIECTB: OTCYTCTBHE IOOOYHBIX MPOIYKTOB, OTCYTCTBHE Ppa3IOKEHHUS
COEIMHEHUII B MOJIOYHBIX MPOJAYKTaX, OTCYTCTBUE JOMOJIHHUTEIbHBIX HENPHUITHBIX IPUBKYCOB,
3araxoB U I[BETOB, a TAKXKe BO3MOXKHOCTb YIPABJIATH MPOLECCOM (PepMEHTALUU U HHAKTUBUPOBATH
¢depMeHT TemoBOM  00paOOTKOM B paMKax NPUMEHSEMBIX TEMIIEPATYypHBIX  PEXKHMOB
nacrepuszanu. Kpome Toro, Mosnoko, oOpaGoTaHHOe (EpPMEHTOM, COXpaHSET CBOIO
NEPBOHAYAIBHYIO TMHUIIEBYIO0 I[IEHHOCTh, OCOOCHHO IOTOMY, YTO TJIIOKO3a W TalaKkTo3a He
yransiorea. bonee Toro, mo CpaBHEHHMIO € JIAKTO30M, MOHOcaxapujabl, oOpasyrolecs Ipu
THIIPOJIM3€E JIAKTO3bl, (PEPMEHTHUPYIOTCS JIeT4e, M STO NPUBOIUT K COKPAIICHUIO BPEMEHH OT
N00aBJIeHUs] 3aKBACKU IO TOJyYEHMs JKelIaeMoro Hu3koro pH B HEKOTOPBIX KHCIOMOJIOYHBIX
MPOAYyKTaX, TaKMX Kak TBOpOr M Horyprtsel. Kpome TOro, riroko3a M rajakro3a 3HA4MTEIbHO
YBEJIMYUBAIOT CJIAJIOCTh NPOAYKTOB (0K0sI0 50%), 4YTO MPUBOAUT K CHHIKEHHUIO €r0 KaJIOPUMHOCTH.
B nuieBoll NpOMBINUIEHHOCTH TUAPOJINA3 JIAKTO3bl IMPUMEHSETCS HE TOJIBKO JAJIs IPOM3BOJCTBA
HU3KO- M 0€3JIaKTO3HBIX MPOIYKTOB, HO TAK)KE UCHOJB3YETCSA Ul YMEHBIICHHUs KpUCTAIN3aLUN
JAKTO3bl TPU TPOU3BOJCTBE MOPOXKEHOTO U CTYIIEHHOTO MOJIOKa, B TEpepabOTKE MOJIOUHOU
chIBOpOTKH.I103TOMY uCHONb30BaHUE (EPMEHTOB Ui THAPOIM3a JIAKTO3bl OUYEHb BAXXHO B
MUIIEBBIX U dKonorndeckux memsix [1]. B 1970-x rr. ObUTM MONMyYeHBI TMEpPBBIE KOMMEPYECKHE
(GepMeHTHbIE Mpenaparbif-ralakTo3naasbl U € ITOr0 IMepHoJa IMPOBOAATCS HCCIEIOBAHUSA IIO
WCTOJIb30BAHUIO THAPOJIN3A JJAKTO3bI B IPOM3BOJICTBE C Hayasla MPOAYKTOB JETCKOTO U JIEYeOHOTO
MATaHUs, a ¢ Hadaya 21 BeKa JyIsl MUPOKOTO KpyTa MoTpeduTenei.

B-ramakTo3ugasza (j1akrasza) - (epMEHT M3KJIacca THApOia3, MoJIKIacca TIMKO3WI-THAPOIas.
OHa mMPOKO  pacHpocTpaHEHa BO  MHOTMX  OMOJIOTMYECKHX  CHUCTEMax, Halpumep:
MUKpPOOPTaHW3Mbl, TKaHW PAacTEHUM M XUBOTHBIX [2]. B Hacrosiiee BpeMs MHKpPOOpPraHU3MBI
CTAHOBSITCSI BaXXHBIM HCTOYHMKOM JUIsl NPOU3BOJCTBA KOMMEpPYECKHX IpenapaToB (EepMEHTOB
JaKTa3bl, KOTOPBIE MPEANOaraloT psiji NPEUMYIIECTB, TAKUX KaK MPOCTOTa NepepadOTKH, BHICOKas
IPOAYKTUBHOCTb, 4YTO NPUBOAUT K CHWKCHMIO 3aTpaT, BBICOKas aKTUBHOCTb, JIETKOCTb
(bepMeHTalMu U BBICOKAsl CTaOMIBHOCTD, YEM JpyTHe. B-rajlakTo3K1a3a BCTPEUaeTCs Y MHOXKECTBA
MHUKPOOPIaHU3MOB, BKIIIOYasl APOXKH, IpUObI, OaKTEpUU U aKTMHOMMLETHI[2]. -rajakTo3uaassbl,
UCTIOJIb3yEeMbIE€ B NMPOMBIIUIEHHBIX MaclITabax i MPOU3BOJCTBA MHUILEBBIX MPOIYKTOB, JOJKHBI
nmeth ctatyc GRAS (Generally Regarded as Safe) — momxubl OBITH TIpH3HAHBI O€3BPEIHBIMHU.
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HaunGonpmmii KoMMepYecKuid MOTCHIIAT UMEIOT (epMEHTHI, TIOJTydeHHbIe U3 rpudoB (Aspergillus
oryzae u Aspergillus niger) u agpoxokeit (Kluyveromyces lactis u Kluyveromyces fragilis) [1].

Ha axTuBHOCTH [-rajmakTo3ujga3bl MOXKET BIHATH HECKOJIBKO (DaKTOPOB, BKIIIOYAs
Temneparypy, pH, laBieHue, KOHIEHTPALUIO PeareHTOB M MPUCYTCTBHE MOHOB MeTaioB. Kpome
TOTO, B 3aBUCHUMOCTH OT MCTOYHHMKA (pepMeHTa (pacTUTENbHBIN, )KUBOTHBIM WM MUKPOOHAIHHBIHN)
B-ramakTo3ugaza MOXET TPOSIBIATh pa3Hble CBOMCTBA € MHOXXECTBOM IOTEHLHAIBHBIX
TEXHOJIOTUYECKUX MPUMEHEHHA.BBIOOp MOAX0MMIIeronporucxXoaeHnss(hepMEeHTHOTO Tpernapara
JIaKTa3bl 3aBUCUT OT PEKUMOBIIpPOIIECCA MHIPOIN3A JIAKTO3bI (TeMuepaTypa, MpOoA0KUTEIbHOCTD,
pH,..)[1].

Ha «xadenpe TexHomoruu W OHOTEXHOJOTMH TMPOIYKTOB IHUTAaHUS  KUBOTHOTO
npoucxoxaeaus ®I'bBOY BO MI'VIIII aBropamu NpoBOASTCS HCCIEIOBAaHUS IO H3YYEHHUIO
CBOWCTB KOMMEpYECKHUX (EepMEHTOB JakTa3bl. 11 (QepMEeHTaTUBHOIO THMIPOJIN3a JIAKTO3bI B
KHCJIOMOJIOYHOU MPOAYKTE ObUIM MPOBEIEHBI UCCIIEI0BAHUS KOMMEPUECKUX IPENapaToB JaKTa3bl U
Obl1 BeIOpaH ¢epmeHT «Makcmmakt-2000», m3roroBasieMbii u3 K. lactis, mpousBoasmuiics
komnanueii DSM. B pesynbraTe 3KcnepuMeHTa, OTMEYEHO, YTO ONTHMAJbHBIE PEKUMBI IS
JOCTIDKEHUSI CTENeHU TUApoSn3a JIakTo3bl 10 90%: MpOAOKUTENBHOCTh IMpoLecca THAPOIN3a
cocraBisier (4,0£0,5) 4, Ttemneparypa (37+2) °C, konuentpamus ¢epmernta - (0,16+0,02) %
(puc. 1 u 2).

. 100 100
N N
g 80 g 80
g 60 = 60
8 8
= 40 = 40
2 2
= 20 = 20
[
£ £
e 0 g 0
g 10 20 30 40 50 5 2 4 6 8 10
Temneparypa mporecca ruaponusa, °C [IpoaomKUTENEHOCTD TUAPOIN3A, U
®0.04 m0.08 =0.12 #0.16 m0.2 ®0.04 m0.08 ®0.12 =0.16 m0.2

Puc. 1. Bausiaue Temneparypbl THAPOJIN3a U 103bI)epPMEHTA HA CTeNeHb TMAPOJIH3a
Puc. 2. BinsinueBpeMeHUTHAPOIN3a U 103b] (PepPMEHTa HA CTeleHb IHAPoJIn3a

B-ramakTo3ugasza — OOUH U3 BAXHBIX (EPMEHTOB, MHCIOJIb3YEMbIX B MHILEBOM
MPOMBIIIICHHOCTH. JlanpHEHne MCcCaenoBaHus ATOro (epMeHTa MOMOTYT PEUIMTh MPOOIEeMBI,
CBSI3aHHBIE C TMIIEBBIMU NPOAYKTAMHM U MO3BOJAIOT Oosiee >PPEKTHUBHO HCIONIB30BaTh €€ BO
MIPOMBIIIJIEHHBIX TPOLIEcCcax MPU MPOU3BOACTBE HU3KO- U OE3JIaKTO3HBIX MPOTYKTOB, B TOM UHUCIIE
KHCJIIOMOJIOYHBIX.

Cnucok nmureparypbl
1. Mlichova, Z. Current trends of [-galactosidase application in food technology /
Z. Mlichova, M. Rosenberg // Journal of Food and Nutrition Research. — 2006. — Vol. 45. —
p. 47-54.
2. Lactase [DnextponHHslii pecypc|: Buxumnemus. CpoOoaHas »HIUMKIONEaus. — Pexum
nocrtymna: https://vi.wikipedia.org/wiki/Lactase (mata oopamenus: 24.09.2020).
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YK 641.561:641.1
CIIOPTUBHBIN HAITUTOK AHTUOKCUJIAHTHOM HATIPABJIEHHOCTH

B. O. Tonmaues, C. JI. Tuxonos, H. B. Tuxonona
VYpanbckuii rocy1apCTBEHHBIN SKOHOMUYECKUN YHUBEpCUTET, T. EkarepunOypr, Poccust

[TpodeccroHanbHBINl CHOPT HAMpaBJIeH HA JOCTH)KEHUS MaKCUMAIIbHBIX DPE3YJIbTaTOB B
COPEBHOBAHMSX, NIPH ITOM OPraHU3M CHOPTCMEHAa (DYHKIMOHUPYET Ha Ipeaese (pU3n0I0rHIecKUX
BO3MOXHOCTEH, 4To  TpeOyer  00s3aTeNbHOM  HYTPUOJOIMYECKOW  MOJAEPKKM  Ha
MIOATOTOBUTEIBLHOM, IIPEJICOPEBHOBATEIBHOM, COPEBHOBATEIBHOM M  BOCCTaHOBUTEIBHOM
nepuojax [1]. B panuoH nutanus cnopTCMEHOB BBOJSAT CIIELUAIN3UPOBAHHBIE IPOLYKTHI TUTAHUS
C HaIM4YMeM OWOJIOTWYECKH AaKTHBHBIX BEHIECTB  (DYHKIIMOHAIBHOW  HAIMpPaBICHHOCTH,
CHOCOOCTBYIOUIMX TIOBBIICHUIO (PU3MUYECKO PabOTOCIIOCOOHOCTH, aNanTalud, CHUKECHHUIO
yromsiiemMoctd [2]. Ha oTeuecTBEHHOM NOTPEOUTENHCKOM pBHIHKE CIOPTUBHOTO TUTAaHUS B
OCHOBHOM IIPUCYTCTBYET MNHUIIEBas MPOLYKIHs 3apyOe’KHOrO IMPOU3BOJACTBA, B CBSI3U C ITHM,
aKTyaJbHBIM MPEACTaBIIETCS pa3paboTKa CleUalIn3UPOBAaHHBIX MUIIEBBIX MPOAYKTOB [3]. Ocoboe
BHHUMaHUE YJENAETCs CIOPTUBHBIM MPOJYKTaM aHTHUOKCUAAHTHOTO JEHCTBUSA. OTO CBSA3aHO C TEM,
YTO B 3aIlyCKEe MEXaHW3Ma Pa3BUTHS YTOMIICHHS B pe3yJibTaTe (PU3MYECKHX Harpy30K BaXKHYIO POJIb
UrpaeT MpPOLECC HAaKOIUIEHUS NPOAYKTOB mepekucHoro okuciaeHus sunugos (I1OJI),
MOBPEKIAIOIINX KIETOYHBIE CTPYKTYpBI, MPEMATCTBYIOT 3THM IpoLEeccaM ACHCTBHE CHCTEMBI
AHTUOKCUJIAHTHOM 3alllUThl OpraHu3Ma, HO BMECTE€ C TeM, J3TOr0 HeIoCTaToyHo 0e3
JIONIOJTHUTEIBHOTO TMOCTYIUICHUs] aHTHMOKCUAAHTOB U3 BHe (c muiuei) [4]. MexaHusm neictBus
AHTUOKCHUJIAHTOB CBSI3aH C KOPPEKIMEH 3BEHHEB METa00INUECKUX MPOIECCOB, IPU 3TOM HU3BECTHBI
AQHTHOKCHUJIAHTHI, 00JIaAf0IINE YHEPTOTPOITHBIM 3()(HEKTOM - TOPMO3SIIUM HAKOTUICHHSI TIPOTyKTOB
ITOJI, uro cmocoOcTByeT 3amuTe KIETOK OT paspymenus [5]. C npyroit CTOpOHBI, 3allATHBIN
MEXaHU3M AaHTHUOKCHJAHTOB OOYCJIOBIEH OO0E3BpEKMBAaHMEM AaKTHBHBIX (OpM KHCIOpoJa B
pe3yJbTare NpepblBaHus MeXaHu3Ma 00pa30BaHUsl CBOOOIHBIX pajuKajoB [6].

B kauecTBe UCTOYHMKA aHTHOKCUJAHTOB UCIIOJIb3YETCSl PACTUTEIILHOE ChIPbE.

Llenpto wuccrnemoBaHUs ABISETCS  pa3pabOTKa CIIOPTUBHOIO HANHMTKa Ha OCHOBE
MuHepanbHOi Boabl "APJIBU", oboramieHHON pacTUTENbHBIM 3KcTpakToM JronepHbl (BAJI
"Dpamun").

OObekThl uccaenoBaHuii: MuHepanbHas Boaa "APJIBU", BAJl "Opamun", cnopTHBHBIN
HanmuToK, oborameHHbii BAJ[ "Opamun", mnaboparopHble KHBOTHBIE (Oenble  KpBICHI).

HccnenoBanus mokasarenedl KadecTBa MHUHEPAJIBHOM BOABI M CIIOPTHMBHOIO HAIUTKa
npoBomiIn Ha coorBercTBUs TpeboBanusm: TP TC 021/2011, CanlluH 2.6.1.2523-09, TY 9185-
004-37881001-12.

Bce wuccnenoBaHus NpoBOAMIM 1O OOLIENPUHATHIM METOAMKAM: AHTUOKCHJAHTHYIO
aKTUBHOCTb- TOTEHLIUOMETPUYECKUM METOAOM, KPEMHEBYIO KHUCJIOTY - (OTOMETPUUYECKHUM,
(1aBoHOUABI - XpOMaTOrpaguUEecKuM MeToJIoM, ocMoJsIbHOCTh cornacHo ['OCT P55578-2013.

Bce wuccnenoBaHus NMpOBOAMIM B 5-TH KPAaTHOM ITOBTOPHOCTH, YPOBEHb IJOBEPUTEIBHOU
BEPOSITHOCTH cocTaBuil 99%.

B pesynpTaTe uHccienoBaHUIl yCTaHOBJIEHO, YTO MUHEpaJbHAs BOJA IO COOTHOIIECHHUIO
HMOHOB M KaTMOHOB MarHusl M KajblUsl OTHOCHUTCS K I'MJIPOKapOOHAaTHBIM MarHUEBO-KalbLIUEBOH ¢
coJiepKaHueM OMOJIOTHYECKH aKTUBHOTO BELECTBA B (PU3HOIOTHYECKH 3HAUUMON 103€e oT 25 1o 70
mr/nm®. Bcee wuccnenyeMble mokaszaTtend O€30HacHOCTH COOTBETCTBYIOT Tpebosanusm TP TC
021/2011, CanlluH 2.6.1.2523-09.

Pazpabotan criopTHBHBIN HAIUTOK Ha OCHOBE MUHEPAJIHHOM BOAbI "ApaBu", oOorameHHbIH
BAJl "Opamun" (3KCTpaKT JIOLEPHBI TOCEBHOM, 0OoTameHHbIi 10 MUKpodIeMeHTaMH ).

TexHosorna HamuTKa TpaAMLMOHHAS U COCTOMT M3 CIEAYIOIIUX JTAIOB: IIPUEMKa CHIPbS,
IIPUTOTOBJICHUE KYyNa)KHOTO M MAacTEpU3alMs KyNa)kKHOTO CHUpOIa, IPUIOTOBICHHME HAIIUTKA,
BHECEHUE BEJIbKOPUHA, PO3JIMB, YKYIIOPKa U MapKHPOBKA.
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OpFaHOJ'ICHTI/ILIeCKI/IC I10Ka3aTCIn CHOpTI/IBHOFO HaITuTKa HpeI[CTaBJ'IeHI)I B Ta6J'II/III€ 1
Taoauma 1

OpranosenTuyeckue NoKa3areJ i CHOPTUBHOI0 HANTUTKA, 00orameHHoro bAJ|

"Jpamun"
HanmMeHnoBanue nmokasarens XapaKkTepucTuka
Buemnuit Bua Henpo3paunas &uIKOCTh
[Ber KopuuHeBblii, CBOMCTBEHHBIN IBETY MCIOJIB3YEMOTO ChIPhS
Bkyc TpaBsSHUCTBIM, XapaKTEPHBIN AJIS TIOUEPHBI TOCEBHOU
Apomar Tpas, 6e3 MOCTOPOHHETO MPUBKYCa U 3amaxa

B pesymbrare  opraHoONENTHYECKUX, (PU3UKO-XUMUYECKHUX, MHUKPOOHOIOTHUUECKHUX
WCCIIEIOBAaHUI YCTAHOBIIEHBI pErVIaMEHTUPYEMbIe IOKa3aTelld KayecTBa CHOPTHUBHOIO HAMMTKa,
cpok rogHoctH (12 mecsueB), pexuM XpaHeHus npu temmeparype 25+2 °C ¥ OTHOCUTENIbHOU
BIaXHOCTH 75-85 %. CrakaH HamuTka oOOeCme4YrBaeT CYTOYHYIO HOpPMY MOTpeOsieHus
¢dnaBonouoB Ha 20, kpemHus -12, sxenesza -20 meau -16, mapranne -24 u ruHKe -14%.

B pesynbrare = JOKIMHHUYECKHMX  MCCIEAOBAHUAX  JOKa3aHa  aHTHOKCHIAHTHas
HaIpaBJICHHOCTh CIIOPTUBHOIO HamHWTKa. Y CTPECCHPOBAHBIX KpbIC (CTpecc MOJAETUPOBAIH
IJIJaBaHUEM B TeUeHUE 45 MHUHYT), MOJyYaBIINX BHYTPh HAMMMTOK Yepe3 30H] B KOJUYECTBE 25 M
eXeHEeBHO B TeueHue 14 mHell 10 cTpecca MaTOMOTUYECKUX M3MEHEHHMH Ha CIM3UCTONW 000J0YKe
KETyJI0YKa HE OTMEUYEHO, KOJIMYECTBO KOpPTHU30Jia (TOPMOH CTpecca) B IUIa3Me KPOBU B Ipejeiax
BEpXHEH TIpaHUIlbl HOPMBI, HakorieHue npoaykroB [1OJI- mManaHoro auanbaeruyia U JUEHOBBIX
KOHBIOTAaTOB JOCTOBEPHO HMXKE KOHTPOJIS Ha 65 u 48%.

Takum 00pa3oM, Ha OCHOBaHHHM IPOBEACHHBIX HCCIEAOBAaHUN pa3padOTaH CHOPTHUBHBIN
HanmuToK, oOorameHubii BAJl "Opamun". JlokazaHa €ro aHTHOKCHUAAHTHOE JICHCTBUE B
JOKJIIMHUYECKUX UCCIIEIOBAaHUSIX Ha JTa00OPaTOPHBIX )KMBOTHBIX
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VIIK 641.561
IMPAPOJTHBIE AJTAIITOT'EHBI DPTOTEHHOM HATIPABJIEHHOCTH
B CITOPTE BBICIINX JOCTW)KEHWI

O. A. Tonmaués
VYpanbckuii rocy1apcTBEHHbIN SKOHOMUYECKUN YHUBEpCUTeT, T. EkarepunOypr, Poccus

Jns  npodeccuoHaTbHOTO CHOpPTa OJHOM U3 KIIIOYEBBIX COCTABISAIOIIMX —SIBISETCS
WCTIONBb30BaHUE S(PPEKTUBHBIX W OE30MaCHBIX CIIOCOOOB TMOBBIIICHUS PAaOOTOCIIOCOOHOCTH |
BOCCTAQHOBJICHUSI TIOCJIE JKCTPEMaJbHBIX (DU3HMYECKUX HArpy30K B TIEPHOJ TPEHUPOBOK U
COPEBHOBATEIILHOW JIeATeNbHOCTH. K OJHOM W3 Takux CrnocoOOB OTHOCUTCS TPUMEHEHHE
CHEMAIN3UPOBAHHBIX IPOAYKTOB HAa OCHOBE NPUPOAHBIX axantoreHoB [1-3]. Ceau mocimegHux
ocoboe BHUMaHHE yJeisieTcs TOJUIPEHOJIaM- OHOJIOTHYECKH aKTUBHOMY  KOMIUICKCY,
BBIICTIIEMOMY U3 JPEBECHON 3eJeHH XBOMHBIX JepeBbeB [4]. IlepcrekTuBoi HCHONB30BaHUS
JPEBECHOM 3eJIEHH XBOWHBIX MOPOJ B Ka4eCTBE MCTOYHHKA OMOJIOTHYECKH aKTUBHBIX BEHIECT